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1.  EXECUTIVE  SUMMARY 


The  U.S.  Army  generates  significant  quantities  of  off-specifi- 
cation  and  scrap  energetic  or  explosives  materials.  Energetic  ma¬ 
terials  are  also  contained  in  obsolete  and  unserviceable  munitions. 
Disposal  options  for  these  energetic  materials  are  limited  because 
current  methods  such  as  open  burning  and  open  detonation  are  being 
restricted  by  environmental  regulations.  Incineration  of  explo¬ 
sives  in  a  water  slurry  is  a  )cnown  method  of  disposal  but  it  is 
expensive. 

The  U.S.  Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA) 
is  investigating  technologies  to  safely  and  effectively  destroy 
energetic  and  explosive  materials.  Previous  laboratory— scale 
testing  conducted  by  USATHAMA  has  shown  that  blending  of  explosives 
with  fuel  oil  and  burning  of  the  resultant  mixture  can  be  completed 
successfully.  As  a  result  of  the  previous  study,  a  pilot-scale 
system  was  constructed  for  mixing  explosives  such  as  2,4,6- 
trinitrotoluene  (TNT)  and  hexahydro-l,3,5-trinitro-l,3,5-triazine 
(RDX)  in  fuel  oil  and  firing  the  resulting  mixture  into  an 
industrial  boiler  to  generate  steam.  The  pilot  system  was  erected 
at  Hawthorne  Army  Ammunition  Plant  (HWAAP) ,  which  is  located  in 
Hawthorne,  NV.  The  pilot  test  program  was  conducted  during  the 
period  from  21  October  1990  through  2  December  1990. 

The  objectives  of  the  testing  were  to  determine  the  effective¬ 
ness  of  destruction  of  explosives,  to  characterize  the  gaseous 
effluent,  to  identify  operational  and  safety  problems  and  parame¬ 
ters,  and  to  evaluate  the  potential  for  future  use  of  the  technolo¬ 
gy  on  full-scale  applications. 

The  test  equipment  used  for  execution  of  the  project  was 
specifically  designed  and  purchased  for  the  testing.  The  e^ipment 
included  a  system  to  store  solvents  (solvents  were  used  to  increase 
the  solubility  of  explosives  in  fuel  oil)  ;  a  system  to  mix  and  heat 
the  solvents  and  explosives;  a  blending  system  to  mix  the  explo- 
sives-laden  solvent  with  fuel  oil;  a  standard  industrial  water  tube 
boiler  equipped  with  the  capability  of  firing  fuel  oil,  explosives- 
laden  fuel  oil  solution,  or  a  combination  of  both;  and  a  system  to 
control  and  modulate  the  flow  of  steam  generated  by  the  boiler. 
All  equipment  was  provided  with  instruments  to  continuously  monitor 
the  operation  of  the  system. 

The  test  equipment  was  designed  to  meet  the  strict  safety 
standards  involved  in  the  handling  of  explosives  and  volatile 
solvents.  A  complete  safety  review  was  made  prior  to  operational 
testing. 

During  operational  testing,  five  tests  were  conducted.  Three 
tests  were  completed  using  fuel  oil  only  and  were  used  to  charac¬ 
terize  the  boiler  combustion  characteristics,  particularly  nitrous 
oxide  emissions  at  excess  air  levels  ranging  from  20%  to  30%.  The 
final  two  tests  were  conducted  using  solutions  of  1%  and  15%  TNT  in 
toluene  and  fuel  oil.  Stack  tests  were  completed  to  characterize 
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the  emissions  from  the  test  evaluating  the  1%  TNT  solution. 
Operational  problems  involving  the  pumping  of  the  1%  explosives 
solution  (the  air  diaphragm  pump  encountered  icing  problems) 
resulted  in  the  need  to  cofire  the  solution  with  fuel  oil.  During 
the  test  evaluating  the  15%  TNT  solution,  the  solution  crystallized 
in  the  piping  and  system  tanks.  The  15%  TNT  test  was  concluded 
only  after  further  additions  of  toluene  and  acetone. 

Five  of  the  six  criteria  established  for  a  successful  demon¬ 
stration  were  met.  The  testing  demonstrated  that: 

•  A  destruction  and  removal  efficiency  (DRE)  of  99.99%  was 
met  while  cofiring  a  solution  containing  TNT  and  fuel  oil 
into  the  boiler. 

•  The  emissions  of  nitrous  oxides  (NO^^)  for  typical  opera¬ 
tion  of  the  boiler  were  characterized  to  range  from  110 
to  93  ppm  as  excess  air  ranged  from  20%  to  30%,  respec¬ 
tively.  When  the  system  fired  explosives  solution  or 
cofired  explosives  solution,  the  NO^^  increased  signif¬ 
icantly. 

•  The  successful  operation  of  the  boiler  on  the  TNT 
solution  was  maintained  provided  that  a  consistent, 
stable,  and  clean  (i.e.,  particulate-free)  supply  of  feed 
solution  was  maintained  to  the  burner.  The  modifications 
to  the  pilot  system  necessary  to  maintain  the  stable 
supply  of  feed  solution  have  been  identified. 

•  The  primary  operational  and  safety  problem  resulted  from 
the  inability  to  dissolve  the  TNT  in  fuel  oil  and  solvent 
(particularly  in  the  15%  TNT  case)  and  to  keep  the  TNT  in 
solution. 

•  Heat  balances  were  completed  on  the  test  data  from  the 
boiler  system  and  were  found  to  be  within  15%  of  closure, 
which  is  within  the  expected  accuracy  of  the  measure¬ 
ments  . 

The  test  data  were  not  able  to  characterize  the  operational 
parameters  affecting  the  explosives  destruction  and  combustion 
efficiency.  Operational  problems  with  maintaining  the  explosives 
in  solution  and  monitoring  a  precise  flow  rate  to  the  solution 
burner  were  not  overcome.  The  equipment  and  procedures  need  to  be 
further  developed  to  obtain  these  data. 

In  addition  to  the  pre-established  criteria,  the  testing 
demonstrated  that: 

•  The  particulate  emissions  measured  while  burning  explo¬ 
sives  were  similar  to  emissions  measured  when  firing  fuel 
oil  only.  The  average  emission  rate  of  0.008  grains  per 
dry  standard  cubic  foot  were  an  order  of  magnitude  below 
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the  emission  levels  required  by  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  regulations. 

•  The  boiler  system  was  >60%  efficient  in  recovering  heat 
from  the  fuel.  The  boiler  efficiency  was  not  affected  by 
the  firing  of  solutions  containing  TNT. 

•  The  combustion  efficiency  was  typically  99.9%  or  greater 
when  firing  fuel  oil  and  solutions  containing  1%  TNT. 
The  combustion  efficiency  fell  to  99.5%  when  the  boiler 
was  fired  with  solutions  containing  elevated  concentra¬ 
tions  of  TNT. 

As  a  result  of  the  testing,  a  considerable  number  of  modifica¬ 
tions  to  the  existing  pilot-scale  system  were  identified.  These 
modifications  are  related  to  improving  the  ability  to  dissolve, 
blend,  and  fire  the  explosives-based  solution.  The  modifications 
include: 

•  Providing  dry,  heated  air  for  operation  of  the  pneximatic 
actuated  valves  and  equipment,  particularly  the  diaphragm 
circulating  pump. 

•  Providing  a  means  of  heating  the  contents  of  the  main 
blending  tank  and  all  solution  handling  equipment  (i.e., 
piping,  valves,  and  instruments). 

•  Improving  the  measurement  method  to  determine  the  flow  to 
the  explosives  solution  burner. 

•  Allowing  remote  adjustment  of  atomizing  air  to  the  fuel 
oil  and  explosives  solution  burners. 

•  Improving  the  instruments  that  monitor  the  quantity  and 
consistency  of  the  explosives  solution. 

Additionally,  further  study  of  the  solubility  characteristics 
of  TNT  in  fuel  oil  and  toluene  is  recommended  to  develop  better 
operational  procedures . 

The  technology  has  exhibited  potential  as  an  effective  method 
to  recover  heat  (i.e.,  usable  energy)  from  waste  explosives.  The 
number  of  problematic  issues  with  handling  the  solution  appear  to 
be  correctable  at  the  pilot  scale.  It  is  recommended  that  the 
handling  problems  be  resolved  at  the  pilot  scale  prior  to  applica¬ 
tion  at  full  scale.  Also,  many  of  the  issues  relating  to  undis¬ 
solved  TNT  are  expected  to  be  applicable  in  a  system  containing  RDX 
(RDX  is  insoluble  in  toluene) .  Before  pilot-scale  application  is 
conducted  for  destruction  of  RDX  and  other  explosives,  it  is 
recommended  that  the  handling  problems  associated  with  the  TNT- 
based  solution  be  resolved. 
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2 .  INTRODUCTION 


2.1  Background.  The  U.S.  Army  currently  generates  approxi¬ 
mately  2.5  million  pounds  (lb)  of  scrap  or  off-specification 
energetic  materials  (explosives)  each  year.  In  addition,  it  is 
estimated  that  at  least  14  million  lb  of  energetic  materials  are 
contained  in  obsolete  or  unserviceable  munitions.  The  primary 
constituents  of  these  waste  energetic  materials  ^  are 
2,4,6-trinitrotoluene  (TNT) ,  hexahydro-l,3,5-trinitro-l,3,5-triaz- 
ine  (RDX) ,  and  Comp  B  (a  mixture  of  40%  TNT  and  60%  RDX) . 

Currently,  these  waste  energetic  materials  are  disposed  by 
open  air  burning/detonation,  or  by  carefully  controlled  incinera¬ 
tion.  To  avoid  the  potential  for  environmental  concerns  involved  in 
open  air  buming/detonation  and  the  high  costs  associated  with 
incineration  of  water/explosive  slurries,  an  alternative  waste 
management  technology  has  been  investigated.  This  technology 
results  in  the  recovery  of  the  heating  value  of  these  energetic 
materials  by  blending  the  wastes  in  fuel  oil  and  burning  the 
resulting  mixture  in  an  industrial  boiler  for  steam  generation. 
Previous  efforts  to  develop  this  technology  were  conducted  by  Oak 
Ridge  National  Laboratory  and,  based  on  the  preliminary  results  and 
conclusions  of  these  efforts\  a  pilot-scale  test  of  the  technology 
was  conducted. 

Phase  I  of  the  pilot  test  consisted  of  five  test  runs  and  was 
conducted  from  21  October  1990  through  2  December  1990  at  Hawthorne 
Army  Ammunition  Plant  (HWAAP) ,  which  is  located  in  Hawthorne,  NV. 
Two  explosive  concentrations  were  evaluated  to  determine  the 
efficiency  of  the  pilot  system.  Virgin  explosives  (raw  material 
used  in  the  production  of  munitions)  were  used  for  pilot  test 
activities.  This  pilot  study  was  based  on  a  test  plan  that 
outlined  the  operational  aspects  of  the  pilot  test.  Findings  of 
the  pilot  study  are  included  herein. 

2.2  Ob-iectives  of  the  pilot  test.  The  overall  objective  of 
the  pilot  test  was  to  conduct  an  evaluation  of  the  use  of  explo¬ 
sives  as  fuel  oil  supplements  m  Army  industrial  boilers.  Specific 
objectives  included: 

(a)  Determination  of  the  effectiveness  of  a  conventional 
boiler  to  destroy  explosives  [destruction  and  removal 
efficiency  (DRE)  of  the  system] . 


’Oak  Ridge  National  Laboratory.  "Pilot-Scale  Testing  of  a  Fuel-Oil 
Explosives  Cofiring  Process  for  Recovering  Energy  from  Waste 
Explosives."  Prepared  for  USATHAMA.  USATHAMA  Reference  AMXTH- 
TECR-88272.  May  1988. 

^Test  Plan — Task  Order  No.  6.  "Pilot  Test  to  Determine  the  Feasi¬ 
bility  of  Using  Explosives  as  Supplemental  Fuel  at  Hawthorne  Army 
Ammunition  Plant  (HWAAP),  Hawthorne,  NV."  April  1989,  Revised 
August  1990. 
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(b)  Characterization  of  gaseous  effluents  from  the  process, 
particularly  with  respect  to  increased  oxides  of  nitrogen 
(NO^)  emissions  resulting  from  the  addition  of  the 
nitrated  explosives. 

(c)  Identification  of  operational  parameters  that  affect 
explosive  destruction  and  combustion  efficiency. 

(d)  Identification  of  any  safety-related  process  or  opera¬ 
tional  aspects  that  might  affect  implementation  of  this 
technology. 

(e)  Evaluation  of  modifications  required  to  employ  the 
technology  using  conventional,  existing  boilers  at  Army 
installations . 

2.3  Purpose  of  the  report.  The  purpose  of  this  report  is  to 
outline  the  operational  aspects  of  a  pilot  test  and  to  present  the 
methodology,  results,  and  conclusions  of  the  pilot  investigation 
that  evaluated  the  feasibility  of  using  explosives  as  supplemental 
fuel  in  industrial  boilers.  Discussions  of  the  process  equipment; 
test  variables;  operational  parameters;  and  sampling,  analysis,  and 
monitoring  procedures  are  contained  herein. 

2.4  Criteria  for  a  successful  demonstration.  Prior  to 
beginning  the  test  work,  a  set  of  criteria  for  successful  demon¬ 
stration  was  established.  The  pilot  demonstration  would  be 
considered  a  success  if  the  following  criteria  are  satisfied: 

(a)  The  analytical  results  of  stack  emissions  indicate  that 
a  DRE  of  explosives  of  at  least  99.99%  is  feasible  while 
maintaining  boiler  capacity. 

(b)  The  gaseous  effluents  from  the  process,  particularly  NO^ 
emissions,  are  fully  characterized  for  various  operating 
conditions. 

(c)  The  operational  parameters  that  affect  explosive  destruc¬ 
tion  and  combustion  efficiency  are  identified. 

(d)  Process  or  operational  aspects  that  affect  the  safety  of 
the  system  are  identified;  modifications  for  full-scale 
implementation  are  recommended. 

(e)  A  steady  stream  of  pressurized  steam  is  produced  during 
boiler  operation  (for  potential  use  during  full-scale 
implementation) . 

(f)  The  heat  balance  determined  using  data  collected  during 
the  pilot  study  is  within  10%  of  the  theoretical  heat 
balance. 
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3 .  TEST  SITE 


3.1  Test  site  location  and  description.  The  pilot  study  was 
conducted  at  HWAAP,  which  is  located  in  Hawthorne,  NV.  HWAAP  was 
established  in  1929  by  the  U.S.  Navy.  Current  operations  at  HWAAP 
include  the  receipt,  storage,  inventory,  maintenance,  demilitariza¬ 
tion,  demolition,  and  testing  of  ammunition.  HWAAP  encompasses 
246,000  acres  of  land  situated  in  the  west-central  section  of 
Nevada  in  Mineral  County.  Hawthorne  is  located  approximately  160 
miles  southeast  of  Reno,  NV,  along  Route  95.  A  site  location ^map 
for  the  installation  is  provided  in  Fi^re  3—1.  The  areas  utilized 
for  pilot  study  activities  are  shown  in  Figure  3-2. 

The  pilot  study  was  conducted  in  the  Western  Area  Demilitari¬ 
zation  Facility  (WADF) ,  which  is  located  in  the  northernmost 
section  of  HWAAP. 

The  following  existing  buildings  were  used  during  pilot  study 
activities  (all  buildings  are  underground,  or,  if  aboveground,  they 
are  hardened) : 

(a)  Building  117-1  (Services  and  Support  Building) — Area 
designated  for  off-site  coordination  personnel. 

(b)  Building  117-4  (Bulk  Incineration  Building) — Command 
Center,  lunch  room,  decontamination  area,  source  for 
extension  of  utilities,  etc. 

(c)  Building  117-14  (Magazine  Group  B  Building) — storage  area 
for  bulk  explosives. 

To  execute  the  test  program,  the  new  equipment,  consisting  of 
the  boiler  and  mixing  system,  was  installed  adjacent  to  Bulk 
Incineration  Building  117-4. 

3.2  Safety  procedures.  Prior  to  operation  of  the  pilot 
system,  safety  plans  were  svibmitted,  reviewed,  and  approved. 
Safety  submissions  included: 

(a)  Safety  Plan  for  Pilot  Test  to  Determine  the  Feasibility 
of  Using  Explosives  as  Supplemental  Fuel  at  Hawthorne 
Army  Ammunition  Plant,  Hawthorne,  NV,  prepared  by  Roy  F. 
Weston,  Inc.,  April  1989. 

(b)  Hazard  Analyses  of  Fuel  Oil/Explosive  Test  Boiler  System 
at  Hawthorne  Army  Ammunition  Plant,  prepared  by  Hercules 
Incorporated,  Allegany  Ballistics  Laboratory,  April  1990. 

(c)  Site  Safety  Plan/Site  Safety  Submission  for  Pilot  Test  to 
Determine  Feasibility  of  Using  Explosives  as  Supplemental 
Fuel  at  Hawthorne  Army  Ammunition  Plant,  Hawthorne,  NV, 
prepared  by  Roy  F.  Weston,  Inc.,  April  1990. 
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Figure  3-1.  Location  map  of  Hawthorne  Army  Ammunition  Riant  (HWAAP). 
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with  pilot  study  site  identified. 


These  plans  discussed  the  engineering,  design,  siting,  and 
operational  hazards  and  safety  requirements.  The  safety  submis¬ 
sions  were  reviewed  by: 

•  Department  of  Defense  Explosives  Safety  Board,  Alexan¬ 
dria,  VA. 

•  U.S.  Army  Technical  Center  for  Explosive  Safety,  Savanna, 
IL. 


•  U.S.  Army  Material  Command  Field  Safety  Activity, 
Charlestown,  ID. 

•  U.S.  Army  Armament,  Munitions,  and  Chemical  Command,  Rock 
Island,  IL. 

•  Hawthorne  Army  Ammunition  Plant  Safety  Branch,  Hawthorne, 
NV. 

•  USATHAMA,  Health  and  Safety  Branch,  Aberdeen,  MD. 

The  final  review  and  approval  for  operations  were  completed  in 
August  1990. 
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4. 


DESCRIPTION  OF  PROCESS  EQUIPMENT 

The  process  equipment  consisted  of  the  following  major  items: 

(a)  Solvent  drums. 

(b)  Explosives  dissolving  system. 

(c)  Fuel/explosives  blending  tank. 

(d)  Boiler. 

(e)  Steam  vent  system. 

(f)  Boiler  management  system. 

(g)  Support  utilities. 

A  process  flow  diagram  of  the  equipment  is  shown  in 
Figure  4-1.  While  the  boiler  was  fired  with  fuel  oil,  a  designated 
mass  of  explosives  (TNT)  was  dissolved  into  a  quantity  of  solvent 
(toluene)  in  the  explosives  dissolving  system.  The  amount  was 
dependent  on  the  test  conditions.  The  explosives/solvent  solution 
was  indirectly  heated  to  about  lOO^F  to  facilitate  mixing  and 
dissolution.  Steam  generated  while  the  boiler  fired  fuel  oil  was 
used  as  the  heating  medium.  The  explosives/solvent  ^  solution  was 
mixed  with  fuel  oil  and  continuously  circulated  in  the  fuel/ 
explosives  blending  tank.  The  fuel/solvent/explosives  liquid  was 
fired  to  the  boiler. 

The  explosives  were  dissolved  in  a  solvent  prior  to  mixing 
with  fuel  oil  to  increase  the  explosives'  solvibility  in  fuel  oil. 
Toluene  was  the  selected  solvent  because  of  its  ability  to  dissolve 
TNT,  it  is  readily  available,  it  is  inexpensive,  and  it  is  miscible 
in  No.  2  fuel  oil.  RDX,  a  component  (40%)  of  Comp  B,  is  not 
solxible  in  toluene.  The  mixture  of  Comp  B,  toluene,  and  fuel  oil 
was  expected  to  be  a  dilute  slursry.  The  remainder  of  this  report 
refers  to  the  explosives,  solvent,  and  fuel  oil  mixture  as  the 
explosives  solution. 

The  explosives  solution  and  fuel  oil  were  fired  in  the  boiler 
to  generate  steam.  A  sufficient  quantity  of  excess  air  was 
maintained  during  operation  to  ensure  complete  combustion  of  the 
fuel  oil  and  explosives  solution.  Exhaust  gases  from  the  boiler 
were  sampled  and  vented  to  the  atmosphere.  During  operations,  the 
steam  entered  the  steam  vent  system  where  the  pressure  drop  across 
a  flow  control  valve  condensed  a  portion  of  the  steam.  Condensate 
was  collected  and  discharged  into  the  feed  water  tank.  Steam 
exhaust  discharged  to  the  atmosphere. 

Two  temporary  operations  were  used  during  startup  or 
decontamination  activities.  Fuel  oil  was  fed  to  the  boiler  during 
startup  to  bring  the  system  to  sufficient  operating  temperatures 
and  to  produce  steam  for  heating  the  explosives  dissolving  system. 
The  fuel  oil  feed  was  designed  as  a  temporary  operation  to  be  shut 
off  when  the  explosives  solution  was  introduced  to  the  boiler  for 
testing.  During  testing,  however,  the  delivery  of  explosives 
solution  was  erratic  and  a  stable  flame  could  not  be  maintained 
during  the  tests;  therefore,  the  fuel  oil  was  cofired  with  the 
explosives  solution.  Also,  following  each  test  run,  the  explo- 
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sives  dissolving  system  and  fuel/explosives^  blending  tank  were 
flushed  with  acetone  to  remove  residual  contamination.  Acetone  was 
selected  because  of  the  high  solvibility  of  TNT  and  RDX  in  this 
solvent. 


The  main  process  equipment  was  procured  from  two  primary 
vendors:  Sun  Combustion,  Inc.  of  Bethlehem,  PA,  and  El  Dorado 
Engineering  of  Salt  Lake  City,  UT.  Sun  Con^ustion  provided  the 
boiler  and  steam  vent  system.  El  Dorado  Engineering  provided  the 
feed  dissolving  and  blending  system.  The  equipment  provided  by  Sun 
Combustion  contained  numerous  design  errors  and  problems.  Sun 
Combustion  was  often  unavailable  for  support  in  correcting  these 
errors.  As  such,  repair  parts  and  modifications  were  made 
independent  of  Sun  Combustion. 


All  equipment  used  for  the  pilot  test  was  designed  to  conform 
to  the  appropriate  electrical  classification  rating.  Equipment 
associated  with  the  feed  and  blending  system  was  designed  to  meet 
Class  I,  Division  II  (explosion-proof  in  flammable  liquid  and  vapor 
atmosphere)  and  Class  II,  Division  I  (explosion-proof  in  flammable 
dust  atmosphere)  criteria.  The  boiler  system  was  designed  to  meet 
Class  I,  Division  II  criteria.  WESTON  equipment,  such  as  the 
continuous  emission  monitoring  (CEM)  system  and  support  equipment, 
vas  located  at  sufficiently  safe  distances;  compliance  with ^ the 
explosion— proof  criteria  was  not  required.  Detailed  descriptions 
of  the  process  equipment  are  contained  in  the  following  subsec¬ 
tions. 


4.1  Solven'*'  d-rums .  Acetone  was  delivered  to  the  site  in 
55-gal  metal  drums.  Acetone  was  transferred  manually  from  the  drums 
into  a  230-gal  carbon  steel  tank.  A  chemical-resistant  hand  pump 
was  used  to  transfer  the  acetone  from  the  drums  into  the  acetone 
tank.  The  acetone  tank  was  designed  with  a  water  jacket  to  provide 
cooling.  The  testing  was  completed  in  late  fall,  and  the  tank 
cooling  system  was  not  utilized.  The  acetone  storage  tank  was  also 
equipped  with  a  vent  valve  and  flame  arrester  to  release  solvent 
fumes  during  filling. 

Toluene  was  also  delivered  to  the  test  site  in  55-gal  drums. 
The  quantity  of  toluene  used  during  each  test  was  transferred  into 
a  standard  30-gal  drum.  The  30-gal  dnorn  was  located  on  a 
mechanical  weigh  scale.  The  scale  was  used  to  measure  the  quantity 
of  liquid  solvent  used  in  each  test.  The  weigh  scale  had  a  1,000- 
lb  maximum  capacity. 

Solvent  was  transferred  from  the  storage  containers  (tank  or 
drum)  to  either  of  the  two  explosives  dissolving  system  tanks  by 
air  operated  drum  pumps.  Both  drum  pvunps  were  equipped  with 
piston-type  flow  switches  in  the  solvent  pipeline.  The  flow 
switches  were  designed  to  indicate  when  the  drum  pump  was  no  longer 
transferring  liquid  (i.e.,  drum  empty).  The  flow  switches 
installed  originally  were  undersized  (0.1  gpm).  The  flow  switches 
were  replaced  with  properly  sized  units  (1.0  gpm).  After 
replacement  with  appropriately  sized  switches,  operation  was  still 
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unreliable.  For  future  operations,  an  alternate  flow  monitoring 
switch  is  needed. 

4.2  Explosives  dissolving  system.  Two  tanks  were  used  to 
dissolve  explosives.  The  tanks,  designated  as  T-lOO  and  T-200,  had 
approximate  capacities  of  30  gal  and  50  gal,  respectively. 
Dimensional  information  on  both  tanks  is  provided  in  Figure  4-2. 
Selection  of  the  appropriate  tank  depended  on  the  operating 
conditions  of  the  test  run  (i.e.,  mass  of  explosives  and  (quantity 
of  toluene  required) .  Both  tanks  were  constructed  of  304  stainless 
steel  and  were  equipped  with  covers.  The  tank  covers  were  provided 
with  access  ports  for  the  following  items: 

•  An  air  actuated  mechanical  mixer. 

•  A  float-type  high/low  level  sensor. 

•  A  port  for  adding  explosives  and  inspecting  the  tank 
interior. 

The  tanks  were  indirectly  heated  using  steam  and  were 
insulated.  Control  of  steam  heating  in  each  tank  was  maintained 
using  an  automatic  control  valve.  Each  steam  control  valve  was 
independently  actuated  by  a  capillary  sensor  inserted  into  the 
capillary  well  that  extended  into  the  base  of  each  dissolving  tank. 
The  two  dissolving  tanks  were  ecjuipped  with  air  operated  kettle 
valves  for  draining  into  the  fuel/explosives  blending  tank.  As 
shown  in  Figure  4-3,  Tanks  T-lOO  and  T-200  were  elevated,  allowing 
for  gravity  draining  of  the  liquids. 

4.3  Fuel /explosives  blending  tank.  The  fuel/explosives 
blending  tank  was  constructed  of  304  stainless  steel.  The  blending 
tank,  designated  as  Tank  T-300,  had  an  approximate  capacity  of  75 
gal.  The  cover  on  Tank  T-300  contained  two  access  ports:  one  for 
the  level  sensor  and  the  second  for  an  air  actuated  mixer.  Tank  T- 
300  was  insulated  but  not  steam-heated.  Tank  T-300  drained  through 
an  air  operated  kettle  valve  into  the  circulating  pump.  The  fuel 
oil  and  explosives  solution  was  circulated  by  an  air  diaphragm 
pump.  The  pump  was  designed  to  recirculate  at  20  gallons  per 
minute  (gpm)  at  a  maximum  pressure  of  80  pounds  per  square  inch 
gauge  (psig) .  The  pump  was  equipped  with  a  Teflon-diaphragmed 
tranquilizer  to  suppress  pulsing  in  the  discharge  line.  The  piping 
from  the  pump  discharge  was  configured  to  allow  the  solution  to  be 
circulated  to  the  boiler.  Tank  T-lOO,  Tank  T-200,  or  to  a  dump  tank 
(55-gal  drum  located  adjacent  to  the  feed  system  skid). 

Overflow  from  Tanks  T-lOO,  T-200,  and  T-300  was  piped  to  a  30- 
gal  drum.  The  overflow  drum.  Tank  T-300,  and  circulating  pump  were 
contained  in  a  secondary  containment  area  on  the  feed  skid.  Figure 
4-4  shows  the  location  of  blending  tank  system.  The  air  diaphragm 
pump  proved  troublesome.  Ice  deposits  in  the  pvimp's  air  cylinder 
stopped  the  pump  frequently.  Ice  formed  because  of  the  high 
moisture  content  of  compressed  air  and  low  ambient  temperature 
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Figure  4-2.  Dissolving  tank  dimensions  (not  to  scale). 
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Figure  4-3.  Elevated  dissolving  tanks  (T-100  and  T-200) 
viewed  from  the  west. 
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Figure  4-4.  Blending  tank  (Tank  T-300)  viewed  from  the  east. 
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conditions.  During  operation,  the  pump  was  heated  using  an 
external  steam  hose  to  avoid  freezing  conditions. 

4.4  Boiler.  The  boiler  system  constructed  for  the  project 
was  a  Cleaver  Brooks  Model  M4-2000  water  txibe-type  boiler.  This 
boiler  was  designed  to  generate  1,649  Ib/hr  of  steam  (ratings  based 
on  212°F  and  1,000  ft  above  sea  level).  The  boiler  was  a  standard 
low-pressure  model  capable  of  producing  steam  up  to  a  pressure  of 
15  psig.  The  standard  boiler  was  modified  to  meet  the  required 
electrical  specifications  and  was  equipped  with  three  customized 
burner  assemblies.  These  customized  burners  were  provided  for  the 
propane  pilot,  the  fuel  oil,  and  the  explosives  solution.  The 
burner  systems  are  described  in  Subsections  4.4.1  through  4.4.3. 

The  boiler  was  mounted  on  a  skid  and  provided  with  a  detach¬ 
able  stack.  The  stack  was  12  in.  in  diameter  and  extended  20  ft 
above  the  top  of  the  boiler  housing.  A  photograph  of  the  boiler 
system  with  stack  is  shown  in  Figure  4-5. 

Combustion  air  was  provided  by  an  integral  forced-draft  (FD) 
fan  supplied  with  the  boiler.  The  fan  was  equipped  with  a  1-horse 
power  (hp)  electric  motor  and  damper  actuator  meeting  the  Class  I, 
Division  II  criteria.  During  startup,  the  low  combustion  air 
switch  that  provided  a  flame  safety  interlock  was  found  to  be 
oversized  [trip  point:  5  to  16  inches  of  water  gauge  (inwg)]. 
After  replacement  with  a  correctly  sized  switch  (trip  point;  0.03 
to  0.3  inwg),  the  boiler  operated  properly;  however,  the  replace¬ 
ment  switch  failed  after  a  few  weeks  of  operation.  The  failure  of 
the  new  and  sensitive  combustion  air  switch  is  believed  to  be 
caused  by  the  pulsing  nature  of  combustion  in  the  boiler.  This 
switch  was  not  operational  at  the  conclusion  of  the  project. 

4.4.1  Propane  burner.  The  propane  burner  was  conceptually 
designed  to  provide  a  continuous  pilot  for  the  boiler.  The  propane 
piping  comprised; 

•  A  regulator  to  reduce  the  pressure  of  incoming  gas  from 
5  psig  to  10  inwg. 

•  Low-  and  high-pressure  gas  switches. 

•  A  series  of  two  block  valves. 

•  A  vent  valve  to  release  gas  trapped  between  the  two  block 
valves . 

The  propane  was  ignited  by  an  electrical  spark.  Ignition  of 
the  pilot  was  often  difficult;  and  once  ignited,  control  of  gas 
flow  with  the  pressure  regulator  was  not  successful.  A  0.25-in. 
needle  valve  was  installed  prior  to  the  burner  to  reduce  the  flow 
of  gas  into  the  burner.  The  needle  valve  provided  much  more 
reliable  propane  control;  however,  the  valve  routinely  required 
adjustment.  Recommendations  for  improvements  to  the  gas  pilot  are 
provided  in  Subsection  10.2. 


541C/S4 


4-8 


4/5/91 
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During  operation,  it  was  not  practical  to  maintain  a  continu¬ 
ous  pilot  with  the  equipment  provided.  The  propane,  which  burned 
cleanly  during  startup  conditions,  did  not  completely  combust  when 
fired  simultaneously  with  fuel  oil.  Large  deposits  of  soot  formed 
on  the  end  of  the  pilot  burner  during  cofiring.  The  soot  covered 
the  sparking  mechanism,  making  reignition  impossible.  The  pilot 
control  mechanism  was  changed  to  fire  only  during  startup. 

4.4.2  Fuel  oil  burner.  The  fuel  oil  burner  supplied  with  the 
boiler  was  a  custom-designed  air  atomized  oil  burner.  The  fuel  oil 
was  supplied  to  the  burner  pipe  train  at  50  psig.  The  burner  pipe 
train  illustrated  in  Figure  4-6  comprised: 

•  A  pressure  regulator. 

•  A  low-pressure  oil  switch. 

•  A  high-pressure  oil  switch. 

•  A  two-way  control  valve. 

•  A  three-way  block  valve. 

The  two-way  control  valve  used  initially  to  regulate  the  flow 
of  fuel  to  the  burner  was  oversized.  The  valve  stem  and  seat  were 
replaced  with  a  V-port  design.  The  new  design  provided  improved 
flow  and  pressure  characteristics. 

The  three-way  motorized  block  valve  directed  flow  to  the 
burner  nozzle  during  firing  and  recycled  flow  to  the  fuel  oil 
storage  tank  during  shutdown  conditions.  The  valve  was  supplied 
with  an  actuator  that  erroneously  failed  in  the  open  position  (fuel 
to  the  burner)  during  a  loss  of  power.  To  correct  this  undesirable 
situation,  the  discharge  lines  of  the  three-way  valve  were 
reversed,  and,  thereafter,  the  fuel  oil  system  operated  properly. 

The  burner  used  to  fire  the  fuel  oil  into  the  boiler  was  a 
sonic  air  atomized  type  nozzle.  The  burner  assembly  for  firing 
fuel  oil  into  the  boiler  consisted  of  two  concentric  pipes  with  a 
sonic  air  atomized  nozzle  located  at  the  tip.  The  concentric  pipes 
were  independently  connected  with  quick  disconnects  and  flexible 
hoses  to  the  fuel  oil  burner  pipe  train  and  compressed  air  system. 
The  compressed  air  was  injected  through  the  inner  pipe  of  the 
assembly.  An  orifice  in  the  burner  nozzle  increases  the  air 
velocity  above  the  speed  of  sound.  The  liquid  fuel  was  supplied  in 
the  annulus.  The  liquid  was  injected  into  the  compressed  air 
stream  through  a  series  of  orifices  located  at  the  tip  of  the 
nozzle.  The  high-velocity  air  and  liquid  created  a  fine  spray  of 
fuel  droplets  suitable  for  combustion.  A  resonator  cap  on  the 
discharge  of  the  burner  nozzle  assists  in  producing  finely  atomized 
droplets  of  fuel.  A  schematic  diagram  of  this  type  of  burner  is 
shown  in  Figure  4-7.  Two  burner  nozzles  were  provided:  0.064-  and 
0.045-in.  diameter  liquid  orifices.  During  startup  testing,  both 
nozzles  were  tested.  The  0.064-in.  diameter  burner  nozzle  provided 
the  appropriate  fuel  flow  rates  and  the  cleanest  combustion 
characteristics.  During  burner  adjustment,  the  highest  combustion 
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Figure  4-6.  Schematic  of  fuel  oil  burner  pipe  train. 


Resonator 

chamber 


Figure  4-7.  Schematic  of  liquid  fuel  burner  nozzle. 
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air  pressure  provided  the  lowest  carbon  monoxide  and  soot  levels . 
The  compressed  air  pressure  was  set  to  the  maximvun  available  (55  to 
60  psig) . 

4.4.3  Fuel/explosives  solution  burner.  The  explosives  solu¬ 
tion  burner  supplied  with  the  boiler  was  custom-designed.  The 
explosives  solution  was  provided  from  the  circulating  pump.  The 
flow  from  the  circulating  pump  was  unregulated  and  typically  ranged 
from  40  to  50  psig.  The  burner  pipe  train  illustrated  in  Figure  4- 
8  comprised: 

•  A  low-pressure  oil  switch. 

•  A  high-pressure  oil  switch. 

•  A  viscometer. 

•  A  densimeter. 

•  A  two-way  block  valve. 

•  A  three-way  control  valve. 

On  the  solution  burner  pipe  train,  the  two-way  control  valve 
was  used  to  block  the  flow  of  solution  to  the  burner,  ^end  the 
three-way  valve  was  used  to  control  the  flow  of  fuel.  Initially, 
the  control  valve  for  the  flow  of  solution  to  the  burner  also  was 
oversized.  The  valve  stem  and  seat  were  replaced  with  a  V-port 
design.  The  new  design  provided  improved  flow  and  pressure  charac¬ 
teristics. 

The  solution  burner  was  a  modified  version  of  the  fuel  oil 
burner.  The  tips  of  a  noxnnal  burner  assembly  are  threaded  for  ease 
of  replacement  and  cleaning.  A  concern  was  raised  that  while 
firing  explosives,  a  buildup  of  explosives  in  the  threads  could 
lead  to  an  explosion  during  disassembly;  conseguently ,  the  slurry 
burner  was  welded  after  assembly. 

4.5  Steam  vent  system.  The  steam  generated  by  the  test 
boiler  was  primarily  wasted;  however,  a  small  portion  was  used  to 
heat  the  explosives  during  solution  mixing.  The  steam  from  the 
boiler  was  piped  through  a  4-in.  insulated  pipeline  that  contained 
monitors  for  the  steam  temperature,  pressure,  and  flow.  A  flow 
control  valve  regulated  the  rate  of  steam  flow.  The  discharge  from 
the  control  valve  was  directed  to  a  cyclonic  steam  separator  for 
collection  of  condensed  liguids.  The  uncondensed  steam  was 
directed  vertically  through  a  silencer  and  then  discharged  into  the 
atmosphere.  The  liquid  discharge  was  directed  to  either  the  boiler 
feed  water  tank  or  to  the  process  drain.  During  routine  opera¬ 
tions,  the  water  was  directed  to  the  feed  water  tank.  The  steam 
separator  and  silencer  were  located  on  the  feed  water  skid. 

A  sidestream  from  the  4-in.  steam  piping  was  used  for  heating 
the  explosives  dissolving  tanks.  A  1-in.  insulated  steam  line  was 
directed  through  a  steam  reducing  station  that  consisted  of  a  high- 
pressure  dirt  trap,  a  pressure  regulator  (15  to  4  psig),  a 
regulator  bypass,  and  a  low-pressure  dirt  trap.  The  steam-reducing 
station  was  located  near  the  boiler  system.  A  dirt  and  steam  trap 
were  provided  at  the  blending  system  skid  also. 
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Figure  4-8.  Schematic  of  expiosives  soiution  burner  pipe  train. 


4.6  Boiler  management:  system.  Control  of  the  boiler  and  feed 
system  was  provided  by  two  control  panels  located  in  the  Building 
117-4  control  room.  A  control  panel  was  supplied  by  each  of  the 
major  equipment  vendors. 

The  boiler  control  panel  provided  instrumentation  for  monitor¬ 
ing  and  recording  data  from  the  boiler  and  boiler  feed  water 
system.  Flame  interlocks  and  burner  management  for  the  boiler  were 
provided  by  a  Honeywell  Model  BC7000  microcomputer  burner  control 
system.  Four  process  controllers  were  supplied  with  the  boiler 
control  panel.  One  process  controller  was  a  two— loop  controller 
that  regulated  the  steam  flow  and  steam  pressure.  The  other  three 
controllers  were  single-loop  type  controllers  that  regulated  fuel 
oil  flow,  explosives  solution  flow,  and  combustion  air  flow. 

The  explosives  dissolving  and  blending  system  control  panel 
provided  instrximentation  for  monitoring  and  recording  data  from  the 
explosive  mixing  system.  Interlocking  and  sequencing  of  the 
explosives  solution  were  provided  by  a  programmable  logic  control¬ 
ler  (PLC) .  The  PLC  installed  was  an  Allen  Bradley  PLC-2.  The  PLC 
program  was  monitored  and  updated  through  a  digital  link  to  a 
personal  computer. 

4.7  utilities.  Operation  of  the  pilot  system  requires  the 
following  utilities: 


(a) 

Electrical 

power 

(b) 

Fuel  oil. 

(c) 

Propane . 

(d) 

Water. 

(e) 

Compressed 

air. 

4.7.1  Electrical  power.  The  electrical  power  requirements  of 
the  test  boiler  system  and  WESTON 's  testing  equipment  were  supplied 
by: 


•  Two  480-v/20-amp  breakers. 

•  Two  12 O-v/2 0-amp  breakers. 

These  breakers  were  connected  to  existing  circuits  inside  the 
Building  117-4  control  room.  Within  the  boiler  and  feed  system 
control  panels,  the  power  was  distributed  to  the  equipment  motors 
and  controls. 

As  a  result  of  the  safety  analysis,  a  backup  electrical  system 
was  installed  to  provide  power  in  case  a  plantwide  power  failure 
occurred  during  an  explosives  testing  operation.  A  15-kw  diesel 
generator  was  rented  and  run  continuously  during  explosives  testing 
operations.  The  generator  was  located  outside  the  processing  area 
and  was  connected  to  the  boiler  control  panels  through  a  transfer 
switch  located  inside  the  process  control  room.  Loss  of  power  was 
never  experienced;  operations  using  the  backup  generator  were  not 
required. 
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4.7.2  Fuel  oil.  HWAAP  supplied  fuel  oil  from  an  existing 
underground  storage  tank  located  in  the  vicinity  of  Building  117-4 . 
The  fuel  oil  pump  from  the  existing  Building  117-4  incinerators  was 
used  to  deliver  the  fuel  oil  to  the  boiler  system.  A  portion  of 
the  fuel  oil  was  recycled  to  the  storage  tank  when  the  boiler  was 
operational  to  avoid  "dead  heading”  the  fuel  pump. 

4.7.3  Propane.  HWAAP  supplied  propane  from  an  existing 
underground  storage  tank  located  in  the  vicinity  of  Building  117—4 . 
The  vaporized  liquid  propane  was  piped  to  the  existing  Building 
117-4  incinerators.  A  1-in.  diameter  pipe  was  installed  to  connect 
the  propane  to  the  boiler  system.  The  propane  consumption  was  much 
greater  than  expected,  and  the  tank  had  to  be  refilled  once  during 
the  test  program. 

4.7.4  Water.  Water  for  the  boiler  system  was  provided  by  the 
HWAAP  process  water  system.  Water  used  by  the  boiler  was  processed 
through  a  rented  resin-type  water  conditioner  to  remove  dissolved 
solids  that  would  accvunulate  within  the  boiler.  The  conditioned 
water  was  directed  to  the  75-gal  feed  water  tank.  The  tank  was 
elevated  above  two  feed  water  pvimps  (one  inline  spare)  .  The  feed 
water  pumps  were  each  driven  by  a  0.5-hp  motor.  The  feed  water 
pumps  delivered  the  water  under  pressure  to  the  boiler.  Flow  to 
the  boiler  was  controlled  by  the  level  in  the  boiler  steam  drum. 
The  feed  water  tank  and  pumps  were  located  on  a  separate  skid  (see 
Figure  4-9).  The  feed  water  skid  was  mounted  adjacent  to  the 
boiler  skid. 

Initial  operations  using  HWAAP  water  proved  to  be  troublesome. 
The  long  period  of  inactivity  of  the  Building  117-4  incinerators 
generated  a  considerable  amount  of  dirt  in  the  pipelines.  Despite 
precautionary  flushing,  dirt  accumulated  in  the  test  equipment. 
For  future  operations,  the  addition  of  filters  on  the  feed  water 
system  is  recommended.  The  boiler  was  designed  for  noncontinuous 
use.  To  avoid  buildup  of  dissolved  solids  and  salts,  blowdown  of 
the  mud  drum  and  steam  drum  was  manually  perfomned  at  the  conclu¬ 
sion  of  each  operating  day. 

4.7.5  Compressed  air.  Compressed  air  was  provided  by  the 
HWAAP  air  compressor  system.  A  100-gal  air  receiver  and  regulator 
were  installed  to  provide  a  steady  supply  of  air  to  the  system.  As 
a  result  of  the  system  safety  analysis,  a  backup  air  compressor  was 
recommended  in  the  event  of  a  plant  air  compressor  failure.  A  100- 
cubic  feet  per  minute  (cfm) ,  diesel-operated  rental  unit  was 
operated  continuously  during  explosives  testing. 

The  compressed  air  from  the  plant  supply  and  from  the  backup 
generator  contained  moisture  that  caused  operational  problems  with 
the  air  driven  equipment.  Ice  formed  in  the  equipment  due  to  the 
air's  moisture  content  and  low  ambient  temperature.  A  refrigerant- 
type  dryer  at  Building  117-4  was  used  to  dry  air  used  by  critical 
equipment  with  better  success;  however,  for  future  operations 
desiccant-dried  air  would  improve  the  operation  considerably. 
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Figure  4-9.  Boiler  feed  water  skid  prior  to  installation  of  insulation. 
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5.  TEST  SCHEDULE 

Phase  I  of  the  supplemental  fuel  project  began  in  December 
1988  and  was  completed  in  December  1990.  Phase  I  consisted  of  a 
number  of  major  taslcs,  including: 

•  Development  of  project  plans. 

•  Design  of  boiler  system. 

•  Design  of  feed  preparation  system. 

•  Safety  plan  preparation  and  reviews. 

•  Manufacture  of  the  test  equipment. 

•  Installation  of  test  equipment. 

•  Shakedown  and  preliminary  testing. 

•  System  operation  and  testing. 

•  System  shutdown . 

The  project  schedule  is  shown  in  Figure  5-1.  Each  of  the 
ma j  or  activities  is  shown  with  the  start  and  completion  dates .  The 
equipment  used  on  the  project,  as  described  in  Section  4,  was 
specially  selected  based  on  compatibility  with  the  solvents  and 
explosives  and  for  use  in  an  explosive  environment.  The  delivery 
of  materials  and  parts  was  often  much  longer  than  expected  because 
of  these  conditions. 

On  21  October  1990  testing  began.  The  remainder  of  this 
section  describes  the  details  of  the  test  sequences  and  operating 
procedures  used  during  testing. 

5.1  Planned  test  secfuences.  The  test  plan  described  18  test 
runs  that  were  to  be  completed  during  the  pilot  test.  These  test 
runs  were  designed  in  three  test  sequences.  Each  test  sequence  was 
distinguished  by  the  type  of  fuel  processed:  Test  Sequence  I  — 
fuel  oil  only.  Test  Sequence  II  —  TNT  solution,  and  Test  Sequence 
III  —  Composition  B  slurry.  Within  each  test  sequence,  a  matrix 
of  explosives  concentrations  and  excess  air  percentages  were  to  be 
tested.  The  tests  were  to  be  completed  sequentially,  with  one  test 
sequence  following  another.  The  order  of  test  runs  to  be  completed 
within  a  test  sequence  was  based  on  random  selection.  The  tests 
were  identified  by  T-#,  where  #  indicated  the  order  of  the  test 
(i.e.,  T-2  was  to  be  the  second  test).  Figure  5-2  contains  a 
summary  of  the  planned  tests  and  sequences. 

5.2  Actual  test  secfuences.  Testing  began  for  the  project  on 
21  October  1990  and  was  completed  on  2  December  1990.  During  this 
period,  five  tests  were  completed.  The  tests  and  operational  prob¬ 
lems  encountered  during  each  test  are  described  in  this  section. 
Test  runs  that  were  not  completed  during  Phase  I  will  be  completed 
during  future  phases. 

5.2.1  Test  Sequence  I.  Test  Sequence  I  (Tests  T-1,  T-2,  and 
T-3)  was  completed  in  its  entirety.  The  testing  began  with  T-1  on 
21  October  1990.  Although  Test  Sequence  I  was  to  be  completed 
without  explosives,  to  provide  a  consistent  background  of  data 
involving  the  boiler  and  explosives  solution  burner  nozzle,  the 
fuel  oil  was  delivered  for  Test  Sequence  I  through  the  explosives 
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Task  Description  Start-Finish  Jan.  Mar.  May  July  Sep.  Nov.  Jan.  Mar.  May  July  Sep.  Nov.  Jan. 

Dates  1989  1989  1989  1989  1989  1989  1990  1990  1990  1990  1990  1990  1991 


Figure  5-1.  Overall  project  schedule. 


dissolving  and  blending  system.  Test  T-1  was  the  first  occasion 
for  the  explosives  dissolving  system  to  be  used  for  firing  the 
boiler.  A  number  of  difficulties  were  encountered  with  the  flow 
meter,  burner  nozzle,  and  edaility  to  fire  acetone  without  supple¬ 
menting  it  with  fuel  oil.  As  a  result  of  the  difficulties.  Test  T- 
1  was  repeated  twice;  each  test  is  designated  as  T-la,  T-lb,  and  T- 
Ic.  The  dates  each  test  were  completed  are  provided  in  Table  5-1. 

5.2.2  Test  Sequence  II.  Because  of  the  difficulties  in  Test 
Sequence  I  with  monitoring  the  flow  of  explosives  solution  to  the 
burner,  an  alteration  was  made  to  Test  Sequence  II.  The  project 
plan,  as  shown  in  Figure  5-2,  called  for  Test  T-4  (a  15%  TNT  case) 
to  be  the  first  test  involving  TNT.  Because  of  the  high  TNT 
concentration.  Test  T-4  was  delayed,  and  Test  T-5  (a  1%  TNT  test) 
was  the  first  test  completed  in  Test  Sequence  II. 

Difficulties  were  encountered  when  executing  Test  T-5  (see 
Subsection  5. 2. 2.1),  and  the  scope  of  testing  was  reduced  to 
include  one  more  test.  Test  T-9,  a  15%  TNT  solution  fired  with  20% 
excess  air,  was  chosen  because,  as  the  single  remaining  test,  it 
was  expected  to  produce  worst-case  NO^  emissions. 

5. 2. 2.1  Test  T-5.  The  procedures  for  preparing  the  TNT  and 
explosives  solution  were  followed  per  the  standard  operating 
procedures  developed  during  the  design  phase.  Figure  5-3  provides 
the  sequence  of  steps  used  in  adding,  mixing,  and  heating  the 
explosives-laden  solution.  Continuous  firing  of  the  explosives  was 
achieved  for  29  min  before  a  flameout  of  the  boiler  occurred.  The 
flameout  occurred  because  of  problems  with  the  circulating  pump. 
Continuous  flow  and  pressure  from  the  circulating  pxunp  could  not  be 
ensured  for  the  remainder  of  the  test.  To  complete  the  operation, 
the  solution  was  fired  simultaneously  with  the  fuel  oil  burner. 
The  stack  emissions  testing  was  completed  during  the  cofiring. 

5. 2. 2. 2  Test  T-9.  This  test  began  on  17  November  1990  and 
followed  the  explosives  mixing  procedures  as  outlined  in  Figure  5- 
3.  A  portion  of  the  TNT  did  not  dissolve,  however,  and  remained  in 
crystalline  form  in  the  dissolving  tank  (Tank  T-200) .  The  opening 
of  the  drain  valve  on  Tank  T-200  caused  the  mass  of  solids  to  drain 
into  Tank  T-300.  The  crystalline  TNT  subsequently  plugged  the 
inlet  to  the  circulating  pump.  As  a  result,  it  was  necessary  to 
disassemble  the  piping  and  manually  remove  the  solid  TNT.  The  plug 
was  cleaned  on  18  and  19  November  1990.  The  explosives  slurry  was 
circulated  back  into  Tanks  T-lOO  and  T-200.  The  solution  was  then 
diluted  with  additional  toluene  and  acetone.  A  portion  of  the 
diluted  mixture  was  fired  on  19  November  1990.  Because  of  a  pump 
failure,  firing  of  the  solution  was  halted  temporarily.  The 
burning  of  the  solution  was  resumed  on  29  and  30  November  1990. 
For  these  tests,  the  solution  was  also  diluted  with  acetone  and 
toluene.  The  firing  of  the  diluted  T-9  test  solution  is  designated 
as  T-9a,  T-9b,  and  T-9c.  Because  of  the  extended  length  and 
multiple  problems  with  the  execution  of  Test  T-9,  stack  emissions 
for  particulate  matter  and  TNT  could  not  be  completed.  The 
remainder  of  tests  in  the  test  plan  will  be  completed  in  the  second 
phase  of  tests. 
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Table  5-1.  Operating  conditions  for  completed  test  xruns 


Test  Number 

Test  Date 

Target 
Explosives 
Concent rat ion 
(%) 

Target 

Excess 

Air  Rate 
(%) 

la 

22  October  1990 

0 

20 

lb 

27  October  1990 

0 

20 

Ic 

30  October  1990 

0 

20 

2 

23  October  1990 

0 

25 

3 

25  October  1990 

0 

30 

5 

31  October  1990 

1 

30 

9a 

19  November  1990 

15 

20 

9b 

29  November  1990 

15 

20 

9c 

30  November  1990 

15 

20 
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Start  up  boiler 
and  prepare 
feed  system. 


Prefill  Cyde 


Mix  Cycle 


l 


V 

Prefill  Cycle:  Add 
designated  quantity 
of  fuel  oil  to  Tank  T-300. 
Start  circulating  pump. 

V 

Mix  Cycle:  Add 
designated  quantity 
of  toluene  to 
TankT-IOOorT-200. 

Add  premeasured 
quantity  of  explosives 
to  toluene.  Confine 
personnel  to  bunker. 

Process 

Testing 


Acetone  Flush 
Cycle 


Transition  to  firing  the 
boiler  with  fuel  oil. 


Acetone  Flush  Cycle:  I 

Repeatedly  fill  mix  tank  [ 
with  acetone  and  drain  Into  I 
TankT-300.  Recycle  | 

acetone  to  Tank  T-300.  ■ 

Transition  to  firing  the 
boiler  with  acetone. 
Complete  burning  of  all 
acetone  In  Tank  T-300. 


y 

300. 

np. 


6.  TEST  VARIABLES 


The  variables  of  the  pilot  test  can  be  classified  as  follows: 

(a)  Independent  variables— -those  whose  values  were  not 
affected  by  test  operations.  No  attempts  were  made  to 
modify  or  control  independent  variables. 

(b)  Control  variables— those  whose  values  were  selected  and 
maintained  during  test  operations. 

(c)  Response  variables — those  whose  values  were  a  function  of 
the  selected  operating  conditions. 

Table  6-1  provides  a  summary  of  test  variables  associated  with 
the  pilot  test. 

6.1  Independent  variables.  As  shown  in  Table  6-1,  there  were 

five  independent  variables  associated  with  the  pilot  study  system. 
These  independent  variables  were; 

•  Ambient  air  temperature. 

•  Ambient  air  moisture  content. 

•  Ambient  air  pressure. 

•  Fuel  oil  composition. 

•  Boiler  feed  water  temperature. 

6.1.1  Ambient  air  temperature.  The  temperature  of  the  ambient 
(inlet)  air  varied  with  local  weather  conditions,  time  of  day,  etc. 
The  ambient  air  temperature  was  monitored  during  each  test  run. 

6.1.2  Ambient  air  moisture  content.  The  moisture ^content  of 
the  ambient  air  varied  with  local  weather  conditions,  time  of  day, 
etc.  The  site  was  located  in  the  desert;  little  variation  was 
expected.  Site  personnel  were  restricted  to  the  Command  Center  for 
safety  purposes;  therefore,  it  was  not  possible  to  monitor  moisture 
content  on  a  routine  basis.  Moisture  content  was  monitored  before 
and  after  each  test  rvin. 

6.1.3  Ambient  air  pressure.  The  pressure  of  the  ambient  air 
(atmospheric  pressure)  varied  with  local  weather  conditions,  time 
of  day,  etc.  The  ambient  air  pressure  was  monitored  before  and 
after  each  test  run  involving  stack  sampling. 

6.1.4  Fuel  oil  composition/physical  properties.  The 
composition  (percentage  of  ash,  sulfur,  nitrogen,  hydrogen,  carbon, 
and  oxygen)  and  physical  properties  (heating  value,  viscosity, 
specific  gravity)  of  the  fuel  oil  depended  on  the  source  from  which 
the  fuel  oil  was  purchased.  Composition  and  physical  properties 
were  determined  via  laboratory  analyses.  A  grab  sample  was 
collected  from  the  fuel  oil  storage  tank  prior  to  the  first  test. 
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Table  6-1.  Summary  of  test  variables  for  the  pilot  study 


A.  Independent  Variables 

•  Ambient  air  conditions. 

-  Temperature. 

Moisture  content. 

-  Pressure. 

•  Fuel  oil. 

Composition. 

Physical  properties. 

•  Boiler  feed  water  temperature. 

B.  Control  Variables 

Held  Constant  at  All  Levels 

•  Energetic  solution  preparation. 

•  Temperature  of  fuel/ explosives  feed. 

•  Steam  flow  rate  from  boiler. 

•  Steam  pressure  (fuel/explosives  flow  rate) . 

Held  Constant  at  Various  Levels 

•  Explosive  type. 

•  Explosive  concentration  in  feed  solution. 

•  Percentage  of  excess  combustion  air. 

C.  Response  Variables  Measured 

•  Fuel/ explosives  stream  to  boiler. 

Volumetric  flow  rate. 

-  Viscosity. 

-  Density. 

-  Pressure . 

•  Boiler  feed  water  volumetric  flow  rate. 

•  Boiler  efficiency. 
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Table  6-1 
(continued) 


Exhaust  gas. 

-  Temperature. 

-  Flow  rate. 

Composition  (oxygen,  carbon  dioxide, 
ide,  explosives,  NO^,  particulate, 
content) . 

Steam  temperature. 

DRE  of  the  system. 


carbon  monox- 
and  moisture 
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6.1.5  Boiler  feed  water  temperature.  Water  for  the  boiler  was 
provided  by  the  HWAAP  process  water  system  and  the  recycled  water 
from  the  steam  condensing  system.  The  temperature  of  the  water  was 
monitored  constantly  during  operations. 

6.2  Control  variables. 

6.2.1  Control  variables  held  constant  at  all  levels.  Four 
test  variables  were  maintained  for  each  test  run  (energetic 
solution  preparation,  temperature  of  fuel/explosives  feed,  steam 
flow  rate,  and  steam  pressure) ,  as  shown  in  Table  6-1. 

6.2.2  Energetic  solution  preparation.  Procedures  to  prepare 
the  boiler  feed  solution  were  to  be  maintained  constant  for  each 
test  run.  Procedures  include  the  following  items: 

(a)  Chronological  order  for  mixing  components  (toluene  added 
to  explosives,  explosives/solvent  solution  added  to 
fuel) . 

(b)  Solvent  to  explosives  mass  ratio  [2.2:1  (toluene  to 
explosives)  on  a  weight  basis] . 

(c)  Conditions  for  explosives  dissolution  (temperature  of 
100®F,  mix  time  of  0.5  hr). 

(d)  Conditions  for  fuel/explosives  mixing  [minimum  of  0.5  hr 
of  recycling  until  temperature  stabilizes  (±1®F)  ] . 

The  mixing  procedures  were  followed  for  the  two  completed 
explosives  tests.  The  solution  preparation  steps  were  inadequate 
for  the  Test  T-9  conditions.  Test  T-9  was  completed  using  a  high 
mass  ratio  of  TNT  in  solvent  (15%  of  final  solution  weight) .  The 
difficulties  with  the  solution  preparation  are  described  in  the 
test  results  section. 

6.2.3  Temperature  of  fuel/ explosives  feed.  The  fuel/ 
explosives  feed  stream  was  not  fed  to  the  boiler  until  the 
temperature  stabilized  to  constant  conditions.  After  the  ex¬ 
plosives/solvent  mixture  was  added  to  the  fuel  oil  in  the  fuel/ 
explosives  blending  tank,  the  mixture  was  circulated  for  a  minimum 
of  45  min.  When  the  temperature  was  constant  (±1®F) ,  the  fuel/ 
explosives  stream  was  fed  to  the  boiler. 

6.2.4  Steam  flow  rate  from  boiler.  The  steam  flow  rate  from 
the  boiler  was  maintained  to  simulate  100%  steam  demand  on  the 
boilers.  The  flow  rate  was  maintained  constant  by  a  flow  control 
valve  simulating  a  process  load  on  the  boiler. 

6.2.5  Steam  pressure.  During  the  conceptual  design  of  the 
process,  the  steam  was  to  be  maintained  at  a  constant  pressure 
during  each  test  run.  The  mass  flow  rate  of  the  fuel/explosives 
solution  was  to  be  varied  to  maintain  the  desired  pressure.  Actual 
conditions  proved  that  the  burner  did  not  exhibit  sufficient 
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control  to  maintain  a  constant  steam  pressure.  Therefore,  the 
automatic  controller  was  run  in  manual  mode.  The  fuel  flow  rate 
was  set  to  a  fixed  rate  during  testing. 

6.2.6  Control  variables  held  constant  at  various  levels.  As 
shown  in  Table  6-1,  there  were  three  control  variables  held 
constant  at  various  levels.  These  variables  were  the  explosive 
type,  the  explosive  concentration  in  feed  solution,  and  the 
percentage  of  excess  combustion  air. 

6.2.7  Explosive  type.  Two  explosives  were  to  be  evaluated 
during  the  pilot  test:  TNT  and  Comp  B  (60%  TNT  and  40%  RDX) .  These 
explosive  compounds  were  selected  because  of  their  predominance  in 
waste  energetic  materials.  Virgin  explosives  (raw  materials  used  in 
the  manufacture  of  munitions)  were  supplied  by  HWAAP.  Only  TNT  was 
tested  in  this  phase. 

6.2.8  Explosives  concentration  in  feed  solution.  The 
explosives  concentrations  to  be  evaluated  during  the  pilot  test 
included  1%,  10%,  and  15%  (by  weight)  of  TNT.  Because  of  time 
constraints,  the  concentration  of  TNT  was  evaluated  for  the  test 
conditions  of  1%  and  15%  only.  The  15%  explosives  concentration, 
when  coupled  with  the  ambient  temperatures  and  selected  solvent 
concentrations,  proved  to  be  excessive.  All  the  TNT  did  not 
dissolve,  and  some  recrystallization  may  have  occurred  after  the 
solution  cooled.  Test  T— 9  was  modified  to  reduce  the  explosives 
concentration  through  dilution  with  solvents.  The  actual  explo¬ 
sives  concentration,  which  was  fired  during  the  three  different 
parts  of  Test  T-9,  could  only  be  estimated  by  the  dilution  records. 
A  sample  of  the  solution  was  collected  and  analyzed  to  estimate  the 
concentration  of  the  test  solution  prior  to  the  third  burn  (Test 
T-9c) . 


6.2.9  Percent  of  excess  combustion  air.  The  percentages  of 
excess  combustion  air  evaluated  during  pilot  test  activities  in¬ 
cluded  20%,  25%,  and  30%.  These  values  were  selected  based  on  ^e 
design  rating  of  excess  air  for  the  boiler  system  (32%) .  To  main¬ 
tain  a  constant  amount  of  excess  air,  a  ratio  controller  was  used. 
The  ratio  controller  utilized  actual  fuel  flow  rate  measurements  to 
adjust  the  combustion  air  flow  rate  set  point.  The  fuel  oil  to  air 
ratio  was  maintained  for  the  three  nonexplosives  tests  as  planned. 
The  difficulty  in  maintaining  a  constant  flow  of  explosives  solu¬ 
tion  and  measurement  of  the  solution  flow  rate  necessitated  manual 
control.  During  explosives  tests,  excess  air  was  maintained  at  the 
lowest  possible  level  that  could  be  used  while  achieving  good  com¬ 
bustion  characteristics.  The  minimum  excess  combustion  air  level 
typically  fell  within  20%  to  30%  during  the  explosives  tests. 

6 . 3  Response  variables  measured.  There  were  numerous  response 
variables  associated  with  the  pilot  system.  Eleven  response  vari¬ 
ables  were  measured  in  order  to  fulfill  the  objectives  of  the  pilot 
study,  as  shown  in  Table  6-1. 
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6.3.1  Volumetric  flow  rate  of  fuel/explosives  solution.  A 
major  portion  of  the  fuel/explosives  discharge  flow  from  the 
circulating  fuel  pump  was  recycled  to  the  fuel/explosives  blending 
tank  (Tank  T-300)  to  facilitate  mixing  and  suspension  of  solids. 
The  flow  rate  was  measured  to  determine  small  fluctuations  in  flow 
in  the  burner  feed  and  in  the  recycling  stream  from  the  boiler. 

6.3.2  Viscosity  of  fuel/explosives  solution.  The  viscosity 
of  the  fuel/explosives  solution  was  expected  to  vary  based  on 
selected  test  conditions  (i.e.,  explosives  concentration).  Viscos¬ 
ity  was  expected  to  serve  as  an  indicator  to  ensure  the  homogeneity 
of  the  solution.  Viscosity  was  measured  continuously  by  a  monitor 
located  in  the  boiler  feed  piping. 

6.3.3  Density  of  fuel/explosives  solution.  The  density  of  the 
fuel/explosives  solution  varied  with  test  conditions  (i.e.,  explo¬ 
sives  concentration) .  Density  served  as  an  indicator  of  solution 
homogeneity.  Density  was  measured  continuously  by  a  monitor  at  the 
boiler  as  percent  solids  and  by  a  monitor  at  the  inlet  to  the  recy¬ 
cling  tank  (T-300)  as  specific  gravity. 

6.3.4  Pressure  of  fuel/explosives  solution.  The  pressure  of 
the  discharge  from  the  circulating  fuel  pump  and  the  boiler  feed 
was  monitored  to  detect  fluctuations  during  operation.  The  pres¬ 
sure  was  monitored  every  15  min  by  the  system  operator. 

6.3.5  Boiler  feed  water  volumetric  flow  rate.  The  volumetric 
flow  rate  of  boiler  feed  water  was  expected  to  equal  the  steam  flow 
rate.  The  boiler  feed  water  flow  rate  provided  independent  confir¬ 
mation  of  the  steam  flow  rate.  The  flow  rate  was  monitored  contin¬ 
uously  by  a  flow  sensor. 

6.3.6  Boiler  efficiency.  Boiler  efficiency  is  defined  as 
follows: 

Heat  Absorbed  by  Water 

Boiler  efficiency  =  - 

Heat  Supplied  by  Fuel 

Boiler  efficiency  was  calculated  from  energy  and  material 
balance  calculations. 

6.3.7  Exhaust  gas  temperature.  The  temperature  of  the  ex¬ 
haust  gases  in  the  boiler  stack  was  monitored  to  assist  in  the  com¬ 
pletion  of  mass  and  energy  balances.  The  temperature  was  monitored 
continuously . 

6.3.8  Exhaust  gas  flow  rate.  The  flow  rate  of  the  exhaust 
gases  is  dependent  on  the  mass  of  combustion  air  being  introduced 
and  the  composition  of  the  fuel/explosives  feed  stream.  The  flow 
rate  was  monitored  during  each  of  the  stack  tests. 

6.3.9  Composition  of  exhaust  gases.  The  composition  of  gases 
in  the  boiler  exhaust  stream  was  monitored  to  determine  the  types 
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and  quantities  of  compounds  present,  including  oxygen  (Oj) ,  carbon 
dioxide  (COg) ,  carbon  monoxide  (CO),  explosives,  NO^^,  particulate 
matter,  and  moisture  content.  The  explosives,  particulate,  and 
moisture  content  were  monitored  during  the  stack  tests.  The  gas 
composition  was  monitored  continuously. 

6.3.10  Steam  temperature.  The  steam  temperature  varied  with 
steam  pressure  and  atmospheric  conditions.  The  steam  temperature 
provided  independent  confirmation  of  steam  pressure.  The  steam 
temperature  was  monitored  continuously. 

6.3.11  DRE  of  the  system.  The  destruction  and  removal 
efficiency  was  calculated  for  TNT  as  follows: 


Where: 


DRE 


X  100 


DRE  «  Boiler  system  TNT  destruction  and  removal 
efficiency  (expressed  as  a  percent) . 

C,  =  Mass  of  TNT  per  unit  time  entering  the 
boiler  (fuel/explosives  feed  stream) . 

C2  »  Mass  of  TNT  explosives  solution  per  unit 
time  discharging  from  the  boiler  system 
(stack) . 
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7.  SAMPLING  AND  ANALYTICAL  METHODS 

Samples  of  the  fuel  oil,  stack  emissions,  and  explosives 
solution  were  collected  by  WESTON  personnel.  Samples  of  stack 
emissions  and  explosives  solution  were  sent  to  the  WESTON  Analytics 
Division  Laboratory  in  Lionville,  PA.  Samples  of  fuel  oil  were 
analyzed  by  Schwarzkopf  Microanalytical  Laboratory . 

The  locations  of  the  sampling  points  are  shown  in  Figure  7-1. 
A  summary  of  the  parameters  monitored  for  each  test  run  is 
provided.  Unless  otherwise  noted,  samples  were  discrete  samples 
(i.e.,  grab  samples).  A  brief  discussion  of  the  sampling  and 
analysis  methodology  for  each  point  is  included  in  the  following 
subsections . 

7.1  Amhipn-h  air  (sample  point  1  in  Figure  7-1).  Inlet  air  to 
the  combustion  air  blower  (ambient  air)  was  sampled  to  determine 
the  moisture  content,  temperature,  and  pressure.  The  sampling  and 
analysis  plan  for  ambient  air  is  sximmarized  in  Table  7-1.  To 
determine  moisture  content,  a  sling  psychrometer  was  used  to 
measure  the  wet  bulb  and  dry  bulb  temperatures .  The  measured 
temperatures  and  a  psychometric  chart  were  used  to  determine  the 
ambient  air  moisture  content.  The  temperatures  were  monitored 
before  and  after  each  test  run.  Since  project  personnel  were 
restricted  to  the  Command  Center  for  safety  purposes,  it  was  not 
possible  to  test  moisture  content  more  frequently.  Atmospheric 
pressure  was  monitored  using  a  barometer.  Readings  were  recorded 
before  and  after  each  test  run. 

The  test  plan  called  for  measurement  of  the  combustion  air 
inlet  flow  rate  for  Tests  T-1  through  T-3.  The  physical 
configuration  of  the  combustion  air  fan  inlet,  however,  did  not 
allow  for  measurement  of  air  flow  as  planned.  To  provide  an  air 
flow  measurement,  a  continuous  flow  meter  was  installed  on  the 
combustion  air  fan  as  described  in  Subsection  8.1.1.  Calibration 
of  the  air  flow  meter  was  accomplished  by  conducting  flow 
measurements  at  the  fan  discharge.  The  most  accessible  location 
for  discharge  testing  was  in  the  stack  exhaust.  This  testing  was 
completed  before  test  operations  began  and  is  designated  as  Test 
T-0. 


7.2  Fuel  oil  (sample  point  2  in  Figure  7-1).  Fuel  oil  was 
sampled  prior  to  the  first  test  run  to  determine  its  composition 
and  physical  properties.  Fuel  oil  was  taken  from  the  underground 
storage  tank  used  during  all  of  the  test  runs.  During  testing,  the 
fuel  oil  tank  was  not  refilled.  A  summary  of  the  sampling  and 
analysis  plan  for  the  fuel  oil  is  contained  in  Table  7—2 . 

The  fuel  oil  was  sampled  from  the  existing  underground  storage 
tank  located  in  proximity  to  Building  117-4.  The  tank  sample  port 
(for  depth  measurement)  was  used  to  access  the  tank.  A  500-ml 
composite  liquid  waste  sampler  (Coliwasa)  was  used  to  collect  the 
oil  sample  from  top,  bottom,  and  middle  of  the  storage  tank.  The 
sample  was  composited  on-site  prior  to  shipment  for  analysis. 
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Feed  water  pump 


Parameters  Sampled/Analyzed 

1 

Combustion  Air 
Blower  Inlet  Gases 

2 

Startup 

Fuel 

3 

Eihaust 

Gases 

4 

Explosives 
Dissolving  Tank 

TNT 

T-5 

T-9 

Volatile  Organics 

T-9 

Total  Hydrocarbons* 

All  Tests 

Carbon  Dioxide* 

All  Tests 

Carbon  Monoxide* 

All  Tests 

Oxygen*  _ 

All  Tests 

Nitrous  Oxide* 

All  Tests 

Particulates 

T-1  to  T-3.  T-5 

Volumetric  Flow  Rate 

T-0  to  T-3.  T-5 

Temperature  _ 

T-1  to  T-3.  T-5 

T-1  to  T-3.  T-5 

Moisture  Content 

T-1  to  T-3.  T-5 

Atmospheric  Pressure 

T-1  to  T-3.  T-5 

Heating  Value  .  . . .  _ 

T-O 

Ash  Content 

T-0 

Sulfur 

T-0 

Nitrogen 

T-0 

Hydrogen 

T-0 

Carbon 

T-0 

Oxygen 

T-0 

Specific  Gravity 

T-0 

*  CEM  sample. 


Figure  7>1.  Locations  of  sampling  points. 
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Sampling  Point  Number 

1 

Description: 

Combustion  Air  Blower  Inlet  Gases 

Test  Objective: 

Determine  Temperature  and  Air  Flow  Rate 

Sampling  Objective: 

Collect  a  Repre: 

tentative  Sample 

Parameters  to  be  Tested: 

Moisture 

Content 

Temperature 

Atmospheric 

Pressure 

Test  Runs  Sampled: 

T-1  toT-3,T-5 

T-1  toT-3,T-5 

T-1  toT-3,T-5 

Detection  Limit: 

N/A 

N/A 

N/A 

Sampling  or  Monitoring  Method: 

Sling 

Psychrometer 

Sling 

Psychrometer 

Barometer 

Sampling  Extraction/Analysis  Method(s): 

N/A 

N/A 

N/A 

Sampling  or  Monitoring  Design: 

•  Total  Number  of  Samples  Collected 

8  (Before  and  After  Each  Test) 

8  (Before  and 
After  Each  Test) 

8  (Before  and 
After  Each  Test) 

•  Field  Blanks 

N/A 

N/A 

N/A 

•  Trip  Blanks 

N/A 

N/A 

N/A 

•  Method  Blanks 

N/A 

N/A 

N/A 

•  Blank  Spikes 

N/A 

N/A 

N/A 

*  Blank  Spike  Duplicates 

N/A 

N/A 

N/A 

•  Number  of  Sample  Replicates 

N/A 

N/A 

N/A 

•  Total  Number  of  Samples  Analyzed 

8 

8 

8 

N/A  =  Not  applicable. 

T  =  Test  run. 

134-593C 

Table  7-1.  Sampling  and  analysis  plan  for  combustion 
air  blower  inlet  gases  (ambient  air). 
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Determine  the  Composition  and  Physical  Properties  of  the  Fuel  Oil 
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Table  7-2.  Sampling  and  analysis  plan  for  fuel  oil. 


Analysis  of  the  fuel  oil  samples  was  completed  per  the  test 
plan  with  the  exception  of  the  sulfur  analysis.  Sulfur  was 
determined  using  ASTM  Method  D  129  "Standard  Test  Method  for  Sulfur 
in  Petrolevim  Products  (General  Bomb  Method) , "  which  is  provided  in 
Appendix  A.  This  method  was  found  to  be  more  appropriate  than  the 
planned  ASTM  Method  D  4239. 

A  replicate  sample  of  fuel  oil  was  collected  in  the  event  that 
damage  to  the  original  sample  occurred  during  shipment  and 
handling.  No  damage  occurred,  and  all  results  appeared  consistent 
with  number  2  fuel  oil;  therefore,  the  replicate  was  not  ana¬ 
lyzed. 

7.3  Exhaust  gases  (sample  point  3  in  Figure  7-1).  The 
exhaust  gases  from  the  12-in.  inner  diameter  boiler  stack  were 
sampled  to  determine  the  composition  and  gas  flow  rate.  A  summary 
of  the  sampling  and  analysis  plan  for  the  exhaust  gases  is  shown  in 
Table  7-3. 

7.3.1  Particulate  sampling  eguipment.  Particulates  were 
collected  using  an  EPA  Method  5  sampling  train.  The  Method  5 
sampling  train  consisted  of  the  following  components: 

•  A  316  stainless  steel  nozzle  with  an  inner  diameter  sized 
to  sample  isokinetically. 

•  A  heated,  borosilicate-lined  probe,  equipped  with  a 
thermocouple  to  measure  flue  gas  temperature  and  an 
S-type  pitot  tube  to  measure  flue  gas  velocity  pressure. 

•  A  heated  oven  containing  a  borosilicate  filter  holder 
with  a  90-mm  Reeve  Angel  934  AH  glass  fiber  filter. 

•  An  impinger  train  containing  four  impingers: 

100  mL  of  distilled  water. 

-  100  mL  of  distilled  water. 

Dry. 

300  g  of  silica  gel. 

•  During  testing,  a  refrigerated  coolant  recirculating 
system  was  used  to  maintain  the  particulate  test  train 
impingers  below  the  method-required  temperature  limita¬ 
tions  . 

•  A  vacuum  hose  to  connect  the  outlet  of  the  impinger  train 
to  the  control  module. 

•  A  control  module  containing  a  3-cfm  carbon  vane  vacuum 
pump  (sample  gas  mover) ,  a  calibrated  dry  gas  meter 
(sample  gas  volume  measurement  device) ,  a  calibrated 
orifice  (sample  gas  flow  rate  monitor),  and  inclined 
manometers  (orifice  and  gas  stream  pressure  indicators) . 
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Table  7-3.  Sampling  and  analysis  plan  for  exhaust  gases. 


The  control  module  was  located  in  the  Building  117-4 
control  room. 

•  A  switchable,  calibrated,  digital  pyrometer  to  monitor 
flue  and  sample  gas  temperatures. 

A  schematic  of  the  sampling  train  is  shown  in  Figure  7-2. 

7.3.2  Explosives  sampling  eejuipment.  TNT  and  RDX  were 
collected  using  an  EPA  Modified  Method  5  sampling  train.  Samples 
ytexB  analyzed  using  high-performance  liguid  chromatography  (HPLC) 
procedures.  The  EPA  Modified  Method  5  sampling  train  consisted  of 
the  following  components: 

•  A  316  stainless  steel  nozzle  with  an  inner  diameter  sized 
to  sample  isokinetically . 

•  A  heated,  borosilicate-lined  probe,  equipped  with  a 
thermocouple  to  measure  flue  gas  temperature  and  an  S- 
type  pitot  tube  to  measure  flue  gas  velocity  pressure. 

•  A  heated  oven  containing  a  borosilicate  filter  holder 
with  a  Pallflex*  2500  QAT-UP  90-mm  quartz  fiber  filter. 
A  thermocouple  was  inserted  in  the  filter  box  chamber. 

•  An  impinger  train  consisting  of  a  Grahm-  (spiral-)  type 
ice  water-cooled  condenser,  two  ice  water- j acketed 
sorbent  modules  each  containing  approximately  40  g  of 
30/60  mesh  XAD-2  (pre-extracted) ,  temperature  sensors 
(thermocouples) ,  a  1-L  condensate  trap,  two  standard 
Greenburg-Smith  impingers  each  containing  100  mL  of 
distilled  water,  and  a  final  impinger  containing  300  g  of 
dry,  preweighed  silica  gel  plus  a  thermocouple  to  measure 
sample  gas  exit  temperature. 

•  During  testing,  a  refrigerated  coolant  recirculating 
system  was  used  to  maintain  the  explosives  test  train 
impingers  and  XAD-2  resin  condensers  below  the  method- 
required  temperature  limitations. 

•  A  vacuum  line  (umbilical  cord)  to  connect  the  outlet  of 
the  impinger  train  to  a  control  module. 

•  A  control  module  containing  a  3-cfm  carbon  vane  vacuum 
pump  (sample  gas  mover) ,  a  calibrated  dry  gas  meter 
(sample  gas  volume  measurement  device) ,  a  calibrated 
orifice  (sample  gas  flow  rate  monitor) ,  and  inclined 
manometers  (orifice  and  gas  stream  pressure  indicators) . 
The  control  module  was  located  in  the  Building  117-4 
control  room. 

•  A  switchable,  calibrated,  digital  pyrometer  to  monitor 
flue  and  sample  gas  temperatures. 
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Figure  7-2.  epA  Method  5  sampling  train  lor  collecllon  ol  particulate. 


A  schematic  of  the  Modified  Method  5  sampling  train  for  the 
exhaust  gases  is  shown  in  Figure  7-3 . 

7.3.3  Sampling  procedures.  A  separate  test  port  was  utilized 
for  each  train.  The  Modified  Method  5  test  train  probe  was  located 
in  the  lower  test  port.  The  Method  5  test  train  probe  was  located 
in  the  upper  test  port.  The  lower  sampling  port  was  located  8  ft 
below  the  upper  particulate  sampling  port  and  offset  by  90  degrees 
(see  Figure  7-4) .  A  total  of  four  traverse  points  on  a  single  axis 
across  the  stack  diameter  were  sampled  for  each  test  run.  Prior  to 
the  start  of  testing/  the  Modified  Method  5  and  Method  5  test  train 
sampling  probes  were  external  to  the  stack.  A  final  check  of  all 
equipment  functions  was  made  at  this  time. 

After  reaching  stable  operating  conditions  with  TNT-spiked 
fuel  oil,  the  explosives  and  particulate  sampling  runs  were  begun. 
The  test  personnel  were  restricted  to  the  Command  Center.  An 
automated  sampling  train  positioning  device  was  operated  remotely 
from  the  Command  Center.  The  positioning  device  moved  the  sampling 
probes  into  the  stack  at  the  appropriate  traverse  point  locations. 
The  test  ports  were  sealed  with  a  cover  plate  held  in  position  by 
a  spring  to  avoid  leakage. 

The  particulate  samples  were  collected  during  60-  or  80-min 
test  runs,  with  15  or  20  min  of  sampling  time  per  traverse  point. 
The  explosives  sample  was  collected  in  an  80-min  test  run,  with  20 
min  of  sampling  time  per  traverse  point.  Test  train  readings 
(i.e.,  temperatures,  pressures,  sampling  volumes,  etc. )  were  taken 
every  5  min  during  each  test  period.  Following  completion  of  each 
test  period,  the  sample  probes  were  retracted  from  the  stack  using 
a  remote  positioning  device,  and  the  port  covers  were  sealed. 

At  the  completion  of  the  testing,  the  sample  team  manually 
removed  the  test  trains  for  recovery  in  the  Command  Center. 

7.3.4  Continuous  emission  monitoring.  A  continuous  emission 
monitoring  (CEM)  system  was  used  to  extract  a  sample  of  the  exhaust 
gases  for  analysis  of  total  hydrocarbons,  carbon  dioxide,  carbon 
monoxide,  oxygen,  and  nitrous  oxides. 

Total  hydrocarbons  in  the  exhaust  gases  were  continuously 
monitored  during  each  test  by  EPA  Method  25A  using  a  CEM  flame 
ionization  detector  (FID) .  The  specifications  for  the  instrument 
are  summarized  in  Table  7-4. 

Carbon  dioxide  and  carbon  monoxide  content  was  measured 
continuously  using  nondispersive  infrared  gas  analyzers.  Carbon 
dioxide  concentration  was  monitored  following  EPA  Method  3A 
procedures.  EPA  Method  10  procedures  were  utilized  to  measure 
carbon  monoxide  content.  The  specifications  for  the  instruments  to 
monitor  carbon  dioxide  and  carbon  monoxide  are  summarized  in  Tables 
7-5  and  7-6,  respectively. 
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Sorbent  Modules 


Figure  7-3 .  EPA  Modified  Method  5  sampling  train  for  collection 
of  explosives. 


Figure  7-4.  Boiler  stack  sampling  point  locations? 


I 


TeJjle  7-4.  Specifications  for  the  analyzer  to  monitor 
total  hydrocarbons. 


Analysis  method: 

Flame  ionization  detector  (FID) 

Range : 

Any  three  of  the  following:  0  to  10,  100, 
1,000,  10,000,  or  100,000  ppm 

Response  time: 

90%  of  full-scale  in  less  than  1  min 

Zero  drift: 

1%  of  full-scale  per  24  hr 

Span  drift: 

1%  of  full-scale  per  24  hr 

Linearity: 

Within  1%  of  selected  range 

Output: 

0  to  10  V  DC 

Display: 

Analog  meter  in  ppm  hydrocarbon 

i 


} 
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Table  7-5. 


Analysis  method: 
Response  time: 
Accuracy: 

Zero  drift: 

Span  drift: 

Linearity: 

Output: 

Display: 


Specifications  for  the  analyzer  to  monitor 
carbon  dioxide. 


Nondispersive  infrared  analyzer 

90%  of  reading  in  1  sec 

±1%  of  full-scale 

±1%  of  full-scale  per  24  hr 

±1%  of  full-scale  per  24  hr 

±1%  of  full-scale 

0  to  100  mv 

Digital  meter  in  %  COj 
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Table  7-6.  Specifications  for  the  analyzer  to  monitor 
carbon  monoxide. 


Analysis  method: 

Nondispersive,  infrared,  single-beam 
with  gas-phase  correlation  filter. 

Range: 

0  to  100  ppm  or 

0  to  1,000  ppm 

Response  time: 

90%  within  1  min 

Zero  drift: 

±1%  per  24  hr 

Span  drift: 

±1%  per  24  hr 

Linearity: 

Within  1%  full-scale 

Output: 

0  to  10  V  DC 

Display: 

Digital  meter  in  ppm  CO 
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The  concentration  of  oxygen  in  the  exhaust  gases  was  monitored 
using  an  electrochemical  analyzer  following  EPA  Method  3A  protocol. 
The  specifications  for  the  electrochemical  analyzer  are  summarized 
in  Table  7-7. 

Nitrous  oxides  content  was  continuously  monitored  by  a  CEM 
analyzer  using  a  chemiluminescent  reaction  and  following  EPA  Method 
7E.  The  specifications  for  the  analyzer  are  summarized  in 
Table  7-8. 


7.4  Explosives  solution  (sample  point  4  in  Figure  7-1).  The 
explosives  solution  was  sampled  during  Test  T-9  to  quantify  the 
amount  of  explosives  and  solvents  in  the  solution.  A  svimmary  of 
the  sampling  and  analysis  is  shown  in  Table  7-9.  Because  of  the 
crystallization  problems,  the  solution  prepared  for  Test  T-9  was 
diluted  with  acetone,  toluene,  and  fuel  oil.  A  grab  sample  of 
solution  was  collected  from  Tank  T— 200  after  the  conclusion  of  Test 
T-9b  and  before  starting  Test  T-9c.  The  solution  was  analyzed  for 
TNT  by  high-pressure  liquid  chromatography.  The  solution  was  also 
analyzed  for  toluene  and  acetone  by  gas  chromatography  with  a*  flame 
ionization  detector.  Because  of  the  high  concentration  of 
explosives  and  solvents  in  the  solution,  the  sample  was  diluted 
before  analysis. 
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Table  7-7.  Specifications  for  the  analyzer  to  monitor  oxygen 


Analysis  method: 

Electrochemical 

Range : 

0  to  25% 

Response  time: 

30  sec  for  90%  response,  10  sec  typical  for 
small  step  change 

Accuracy: 

2%  of  full-scale  at  72®F,  all  ranges 

Zero  drift*: 

0.5%  O2  over  24  hr 

Span  drift*: 

0.5%  Oj  over  24  hr 

Output: 

0  to  100  mv 

Display: 

Digital  meter  in  %  0^ 

Stability: 

2%  of  full-scale  over  30  days  typical 

*40  CFR  60  required  instrument  operating  parameters. 
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Table  7-8.  Specifications  for  the  analyzer  to  monitor 
nitrous  oxides. 


Analysis  method: 
Range : 

Response  time: 

Accuracy: 

Zero  drift: 

Span  drift*: 
Linearity : 
Output: 

Display: 


Chemiluminescent  reaction 

0  to  100;  0  to  250;  0  to  1,000  ppm 

1.5  sec,  NO  mode 
1.7  sec,  NOjj  mode 

Derived  from  the  NO  or  NO2  calibration 
gas,  ±1%  of  full-scale 

Negligible  after  0.5-hr  warmup 

2.5%  of  full-scale  per  24  hr 

Within  1%  of  full-scale 

0  to  10  V  DC 

Analog  meter  in  ppm  NO,  NO^ 


*40  CFR  60  required  instrument  operating  parameters. 
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Table  7-9.  Sampling  and  analysis  plan  for  the  explosives  solution 


Sampling  Point  Number 

4 

Description 

Dissolving  Tank  Solution 

Test  Objective 

Determine  Solution 
Composition 

Sampling  Objective 

Collect  a  Representative 
Sample 

Parameters  to  be  Tested 

Explosives 

Volatile 

Organics 

Test  Run  Sampled 

T-9 

T-9 

Detection  Limit 

0.24  mg/L 

5  mg/g 

Sampling  Method 

grab  sample® 

grab  sample® 

Sampling  Extraction/Analysis 
Methods 

LW02 

GC/FID 

II  Sampling  or  Monitoring  Design:  || 

Total  Number  of  Samples 
Collected 

1 

1 

Field  Blanks 

0 

0 

Trip  Blanks 

0 

0 

Method  Blanks 

1 

1 

Blank  Spikes 

1 

1 

Blank  Spike  Duplicates 

0 

0 

Number  of  Sample  Replicates 

0 

0 

Total  Number  of  Samples 

Analyzed 

3 

3 

“Liquid  siphoned  from  the  tank. 
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8.  OPERATIONAL  PARAMETER  MONITORING  METHODS 

The  pilot  test  equipment  was  monitored  continuously  using 
process  instruments.  Monitors  provided  data  on  the  following 
parameters: 

•  Temperature. 

•  Pressure. 

•  Flow. 

•  Level . 

•  Viscosity. 

•  Solution  density. 

The  locations  of  the  instrximents  are  provided  in  Figure  8-1. 
The  instruments  transmitted  the  process  measurement  as  a  4—  to  20— 
milliamp  signal.  The  signal  was  displayed  on  the  digital 
indicators  located  on  the  feed  and  boiler  control  panels.^  The 
control  panels  were  located  in  the  process  control  room  in  Building 
117-4.  Figure  8-2  is  a  photograph  of  the  two  control  panels.  Data 
were  also  recorded  on  two  strip-chart  recorders. 

The  boiler  control  panel  strip-chart  recorder  was  a  Honeywell 
DPR1500.  The  strip-chart  recorded  data  from  15  channels.  Table  8- 
1  provides  a  list  of  the  data  recorded  on  each  channel.  The 
recorder  was  connected  through  a  digital  link  to  a  personal 
computer.  The  computer  recorded  a  snapshot  every  5  sec  of  the 
process  measurements  on  a  file.  The  files  were  downloaded  daily 
onto  digital  media  and  were  used  during  data  analysis.  Near  the 
conclusion  of  the  testing,  the  recorder  ink  wheel  malfunctioned. 
Because  of  the  malfunction,  the  strip-chart  data  from  Test  T-9  were 
not  available.  The  recorder  remained  unrepaired  at  the  conclusion 
of  the  test. 

The  strip-chart  recorder  for  the  feed  system  was  a  Honeywell 
Versaprint  131.  The  strip-chart  recorded  data  on  six  channels. 
Table  8-2  provides  a  list  of  the  data  recorded  on  each  channel. 
The  Versaprint  recorder  was  not  capable  of  being  digitally  stored. 

The  remainder  of  this  section  describes  the  measurement 
methods  used  and  any  problems  encountered  with  the  instruments  or 
monitoring  methods. 

8.1  Temperature .  Temperatures  were  monitored  at  six 
locations  on  the  feed  and  boiler  system  by  thermocouples.  Table  8- 
3  provides  a  list  of  the  location,  thermocouple  type,  and 
calibration  range  for  each  temperature  monitor.  The  Accutech  Model 
AI-2000  temperature  transmitter  on  Tank  T-lOO  failed  during  Test  T- 
5.  The  transmitter  was  returned  to  the  manufacturer  and  replaced 
with  a  new  model.  The  calibration  ranges  for  the  T-lOO,  T-200,  and 
T-300  temperature  transmitters  were  each  set  at  a  40*F  to  200*F 
scale.  The  ambient  temperature  during  some  of  the  testing  was 
below  40 ‘F;  accordingly,  the  monitors  did  not  accurately  represent 
the  solution  temperature.  The  Accutech  AI-2000  was  shop-calibrated 
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Figure  8-1 .  Locations  of  process  instruments. 


Figure  8-2.  Photograph  of  process  control  panels. 


Table  8-1.  Boiler  system  data  recorder 


Channel 

Measurement 

Units 

1 

Steam  flow 

Ib/hr 

2 

Steam  pressure 

psig 

3 

Steam  temperature 

*F 

4 

Stack  temperature 

•F 

5 

Compressed  air  pressure 

psig 

6 

Feed  water  flow 

gph 

7 

Feed  water  temperature 

•F 

8 

Feed  water  pressure 

psig 

9 

Feed  water  tank  level 

in. 

10 

Fuel  oil  flow  rate 

gph 

11 

Fuel  oil  burner  pressure 

psig 

12 

Slurry/solution  flow  rate 

gph 

13 

Slurry/solution  burner  pressure 

psig 

14 

Slurry/solution  viscosity 

cp* 

15 

Combustion  air  flow 

cfm 

♦Centipoise. 
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Table  8-2.  Feed  system  data  recorder 


Channel _ Measurement  _ Units 

1  Tank  T-lOO  temperature  ”F 

2  Tank  T-200  temperature  *F 

3  Tank  T-300  temperature  "F 

4  Slurry/solution  pump  discharge  pressure  psig 

5  Slurry/ solution  specific  gravity  SU® 

6  Slurry/solution  recycling  flow  rate  gpm 


*SU  =  standard  units  relative  to  water  (1  gm/cc) . 


8r5 
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Table  8-3.  Temperature  monitors 


Location 

Thermocouple 

Type 

Transmitter 

Minimum 

(•F) 

Scale 

Maximxm 

(•F) 

Stack  exhaust  gas 

K“ 

0 

1,000 

Steam 

K 

0 

300 

Boiler  feed  water 

K 

0 

300 

Tank  T-lOO 

J** 

40 

200 

Tank  T-200 

J 

40 

200 

Tank  T-300 

J 

40 

200 

“Type  K  thermocouple  =  Iron/constantan  junction. 
‘*Type  J  thermocouple  =  Chromel/alumel  junction. 
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and  could  not  be  field-calibrated.  For  future  operations,  it  is 
recommended  that  the  calibration  program  for  the  Accutech 
transmitters  be  purchased.  The  program  will  allow  adjustment  of 
the  low  and  high  ranges  for  the  range  corresponding  to  actual 
conditions.  The  transmitters  for  the  boiler  system  were  Honeywell 
Smart*  transmitters.  The  Honeywell  equipment  was  supplied  with  a 
calibrator/communicator  instrument  that  allowed  remote  and 
relatively  easy  calibration  and  adjustment  of  the  instruments. 

8.2  Pressure.  System  pressure  was  monitored  remotely  at  six 
locations  on  the  system.  The  locations  of  the  monitors  are 
provided  in  Table  8-4.  In  addition  to  the  remote  monitors, 
pressure  gauges  were  located  at  critical  locations  on  all  process 
piping  to  assist  in  startup  and  debugging  operations.  Because  of 
the  potential  for  stagnant  locations  within  the  pressure  gauges  and 
transmitters,  the  pressure-sensing  instruments  on  the  explosives 
solution  lines  were  provided  with  isolation  discs. 

8.3  Flow.  Flow  of  process  fluids  was  measured  at  six 
locations  within  the  system.  Table  8-5  provides  the  locations  of 
flow  measurement  along  with  the  method  and  calibration  range  for 
each  of  the  instruments.  Flow  measurements  for  fuel  oil  to  the 
burner,  feed  water  to  the  boiler,  and  steam  generation  were  made 
using  sharp-edge  orifices  and  differential  pressure  measurements. 
Each  of  these  systems  performed  well. 

The  flow  measurements  made  by  the  steam  orifice  meter  must  be 
adjusted  to  reflect  differences  between  actual  steam  density  and 
the  calibrated  steam  density.  The  flow  of  feed  water  to  the  boiler 
and  steam  exiting  the  boiler  should  have  indicated  similar  values. 
The  feed  water  rate  consistently  was  below  the  steam  rate. 
Unfortunately,  the  discrepancy  was  discovered  after  demobilization, 
and  a  cause  for  the  discrepancy  could  not  be  determined. 

The  flow  measurement  for  the  explosives  solution  being 
recycled  to  the  blending  tank  was  performed  by  a  K-Flow  Model  K-250 
Coriolis  effect  mass  flow  meter.  The  K-flow  meter  also  provided 
density  measurements  as  described  in  Subsection  8.6.  The  K-flow 
housing  was  customized  with  a  compressed  air  purge  system  complete 
with  an  air  flow  and  air  pressure  switch  to  meet  the  Division  I, 
Class  II  electrical  location  requirements.  Measurements  of  the 
flow  of  combustion  air  and  explosives  solution  to  the  boiler  proved 
difficult  to  obtain.  A  description  of  each  system  and  the 
difficulties  encountered  is  presented  in  the  following  sxibsections . 

8.3.1  Combustion  air  flow.  The  combustion  air  fan  for  the 
boiler  was  constructed  as  an  integral  piece  of  the  boiler  housing. 
Because  of  the  equipment  configuration  (as  shown  in  Figure  8-3),  a 
straight  section  of  ducting  was  not  available  for  air  flow 
measurement . 

Consequently,  the  combustion  air  flow  was  measured  by  the 
differential  pressure  between  the  windbox  and  combustion  chamber. 
Prior  to  boiler  testing,  the  combustion  air  flow  rate  was  measured 
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Table  8-4.  Pressure  monitors 


Location  Transmitter  Scale 

_ (psig) 


Feed  water  pressure 

0 

to 

100 

Steam  pressure 

0 

to 

30 

Fuel  oil  burner  pressure 

0 

to 

100 

Slurry  burner  pressure 

0 

to 

100 

Burner  compressed  air  pressure 

0 

to 

100 

Slurry  pump  discharge  pressure 

40 

to 

200 
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Table  8-5.  Flow  measurements 


Location 

Measurement  Method 

Transmitter  Scale 

Minimum  to  Maximum 

Feed  water  flow 

Differential  pressure 
across  orifice  plate 

0  to  20  gph 

Steam  flow 

Differential  pressure 
across  orifice  plate 

0  to  2,000  Ib/hr 

Fuel  oil  flow 

Differential  pressure 
across  orifice  plate 

0  to  20  gph 

Slurry  to  burner 

Differential  pressure 
across  venturi 

0  to  20  gph 

Slurry  recycle 

Coriolis  effect  meter 

0  to  100  gpm 

Combustion  air 

Differential  pressure 
across  burner  throat 

0  to  230  scfm 
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Figure  8-3.  Cutaway  of  a  typical  Model  4  boiler. 
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using  a  pitot  tube  in  the  stack.  A  correlation  between  the  square 
root  of  the  pressure  drop  across  the  burner  throat  and  the  actual 
air  flow  measurement  was  made.  Figure  8-4  provides  a  comparison  of 
the  actual  flow  measurements  and  the  fan  damper  position. 

8.3.2  Solution  flow.  The  measurement  of  flow  of  the 
explosives  solution  was  planned  to  be  made  by  differential  pressure 
across  an  orifice  plate  in  a  method  similar  to  fuel  oil 
measurement.  The  potential  safety  hazard  with  deposits  of 
explosives  solids  in  the  stagnant  areas  around  the  orifice  resulted 
in  the  abandonment  of  the  system.  After  an  exhaustive  search,  the 
most  reliable  system  that  could  measure  the  relatively  small  flow 
(0  to  20  gph)  and  be  unaffected  by  the  potential  slurry  was  found 
to  be  a  venturi  flow  meter.  A  custom  venturi  flow  meter  was 
manufactured  for  this  project.  Figure  8-5  provides  a  scale  drawing 
of  the  venturi. 

The  operation  of  the  venturi  flow  meter  was  very  troublesome. 
Calibrations  were  conducted  routinely,  and  the  differential 
pressure  and  flows  varied  widely.  The  flow  meter  provided  relative 
indication  of  rates,  but  could  not  be  used  as  an  accurate 
measurement  device.  Consistent  control  of  excess  air  required  an 
accurate  and  absolute  measurement  of  fuel  oil  and  explosives 
solution  entering  the  boiler.  The  inaccuracy  of  the  explosives 
flow  measurement  did  not  allow  for  automatic  control  of  excess  air 
rates  when  solution  was  fired. 

During  operation  of  Test  T-9,  which  involved  crystallized  TNT, 
the  venturi  plugged  on  numerous  occasions.  The  plugging  was 
determined  by  deduction  of  available  evidence  to  be  occurring  in 
the  inlet  throat  to  the  venturi.  A  malfunctioning  check  valve  in 
the  explosives  solution  burner  allowed  compressed  air  to  be 
introduced  into  the  solution  piping  and  to  backflush  the  venturi. 
Several  attempts  at  backflushing  were  required  to  clear  the  plugged 
venturi.  To  reduce  the  occurrence  of  plugging  by  crystallization, 
the  venturi  was  heated  by  blasting  steam  on  its  exterior. 

It  is  unusual  that  the  venturi,  which  had  a  throat  diameter  of 
0.070-in.,  plugged,  while  the  burner  nozzle  with  0.064-in.  diameter 
orifices,  did  not  plug.  It  is  believed  that  the  funneling  nature 
of  the  venturi  inlet  in  comparison  to  the  shearing  action  of  the 
burner  nozzle  is  the  cause  of  different  reactions  to  the  solids  in 
the  solution. 

8.4  Level .  Level  was  measured  in  the  feed  water  tank  and  in 
solution  blending  Tank  T-300  on  a  continuous  basis.  The  level  in 
the  mixing  tanks  was  measured  at  two  locations  (low  and  high  level) 
by  float-type  switches.  The  continuous  measurement  of  level  in  the 
feed  water  tank  was  made  by  measurement  of  differential  pressure  of 
the  water  in  the  tank  and  atmosphere.  The  level  was  reported  as 
inches  depth.  The  feed  water  tank  in  the  horizontal  position  did 
not  allow  the  use  of  a  simple  linear  method  to  convert  depth  to 
volume  of  liquid  storage. 
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The  depth  of  the  blending  Tank  T-300  was  made  by  a  Millitron- 
ics  Multiranger  Plus  sonic-type  meter.  The  instrument  measures 
depth  by  reflection  of  sound  waves  from  the  surface  of  the  liquid. 
The  speed  of  sound  and,  therefore,  the  accuracy  is  highly  affected 
by  the  ambient  temperature  and  composition  of  the  air  in  the  tank. 
The  instrximent  provided  excellent  relative  measurements  of  level, 
but,  because  of  the  variable  atmospheric  conditions  in  the  tank,  it 
was  often  difficult  to  determine  the  absolute  volume  of  liquid. 
The  compensation  for  air  temperature  was  made  manually  by  the 
system  operators;  however,  the  instrument  does  have  the  option  of 
adding  an  automatic  temperature  compensation  component.  The 
manufacturer  can  add  a  customized  feature  to  provide  a  reference 
target  that  will  allow  automatic  compensation  for  atmospheric 
conditions.  Both  of  these  changes  are  highly  recommended. 

8.5  Viscosity.  Viscosity  was  planned  to  be  measured  at  two 
locations:  (1)  in  the  recycling  line  to  the  explosives  solution 
blending  tank  and  (2)  at  the  boiler  skid  prior  to  firing  the 
boiler.  The  viscometer  on  the  recycling  line  could  not  be  supplied 
because  an  instrument  meeting  the  electrical  classification  and 
having  a  physical  configuration  that  did  not  allow  the  potential 
for  buildup  of  solids  could  not  be  located.  The  viscometer 
selected  for  measuring  the  fluid  viscosity  on  the  boiler  skid  was 
a  Brookfield  TTIOO.  This  instrument  measured  viscosity  by  sensing 
the  angular  deflection  of  a  stator  that  was  caused  by  a  continu¬ 
ously  rotating  rotor.  Figure  8-6  provides  a  schematic  of  the 
internal  parts  of  the  viscometer. 

The  data  collected  by  the  instrument  were  questionable  because 
the  data  varied  widely  and  did  not  change  as  expected  when  various 
fluids  were  changed.  Also,  during  calibration  checks  and  inspec¬ 
tions,  the  interior  chamber  surrounding  the  rotor  was  found  to 
contain  a  significant  deposit  of  solids.  The  drive  shaft  seal  was 
found  to  be  damaged  and  leaking  explosives  solution  after  relative¬ 
ly  short  service  time.  The  seal  was  suspected  of  failing  because 
the  rotor  motor  was  operating  during  dry  conditions.  The  seal  was 
replaced,  and  the  viscometer  motor  was  interlocked  to  the  circulat¬ 
ing  pump  operation.  The  replacement  seals  failed  after  fewer  than 
30  days  of  operation.  The  future  use  of  this  instrument  should  be 
studied. 


8.6  Density.  The  density  of  the  explosives  solution  was 
measured  at  the  boiler  skid  and  in  the  recycling  line  to  the 
blending  tank.  The  density  measurement  on  the  boiler  skid  was 
performed  by  a  Sensall  Model  4940  sludge  density  monitor.  The 
density  meter  utilized  ultrasonic  transmission  to  determine  the 
concentration  of  solids  in  the  solution.  The  instrument  reported 
the  results  on  a  percent  solids  basis.  Since  calibration  with  a 
known  solids  content  solution  was  not  possible,  the  indications 
from  the  instrument  were  considered  relative. 

During  Test  T-9  when  crystallized  TNT  was  found  in  the  tanks  and 
piping  system,  the  densimeter  provided  a  reading  of  substantial 
solids  content.  Also,  when  plugging  and  operational  problems  with 


543C/S8 


8-14 


2/12/91 


8-15 


Figure  8-6.  Inline  viscometer  assembly. 


the  venturi  flow  meter  were  encountered,  the  densimeter  had 
indicated  solids  being  present  in  the  solution. 

The  second  densimeter  was  the  specific  gravity  indication  from  the 
Coriolis  effect  mass  meter.  The  density  measurements  provided  by 
the  K-flow  meter  did  vary  according  to  solution  composition  changes 
as  expected;  however,  the  instrument  did  not  indicate  wide 
fluctuations  in  the  operating  density  when  solids  were  circulating. 
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9.  DISCUSSION  OF  RESULTS 

During  the  test  program,  data  were  collected  from  process 
instruments,  emission  sampling  equipment,  and  observations  made 
during  the  testing.  The  data  collected  are  summarized  and 
discussed  in  this  section.  The  data  are  discussed  according  to  the 
following  major  categories: 

•  Stack  emission  characterization. 

•  Boiler  efficiency  and  operation  with  TNT  supplemental 
fuel. 

•  Feed  system  mixing  and  handling. 

9.1  s-tiack  emissions.  Stack  discharge  gases  were  Seimpled 
during  each  of  the  test  runs.  The  data  collected  were  used  to 
determine  particulate  emission  rates,  destruction  and  removal 
efficiencies  for  TNT,  combustion  efficiency,  nitrous  oxide 
generation  rates,  and  products  of  incomplete  combustion.  A 
discussion  of  the  results,  correlations,  and  applicable  regulations 
is  presented  in  the  following  subsections. 

9.1.1  Particulate  emission  rate  results.  The  particulate 
emission  rates  were  determined  for  Tests  T-la,  T-lb,  T-lc,  T-2,  T- 
3,  and  T-5.  The  data  for  each  test  run  are  presented  in  Tables  9- 
la  and  9-lb.  Detailed  stack  sampling  data  are  provided  in  Appendix 
B.  The  measured  emission  rates  for  particulate  were  corrected  to 
a  7%  oxygen  content.  The  formula  for  correcting  for  7%  oxygen 
content  is  as  follows: 

Pc  =  Pm  X  f 14) 

21-Ym 

Where: 

Pc  *=  Particulate  emission  rate  corrected  to  7% 
oxygen  (gr/dscf ) . 

Pm  —  Particulate  emission  rate  as  measured  (gr/ 
dscf ) . 

Ym  =  Oxygen  concentration  as  measured  in  exit  gas 

(%). 

A  summary  of  the  particulate  emission  rates  is  provided  in 
Table  9-2.  Comparisons  of  corrected  particulate  emission  rates  for 
each  test  run  are  shown  in  Figure  9-1.  Test  T-5  involved  firing  an 
explosives  solution.  The  remainder  of  the  test  runs  involved 
firing  fuel  oil  only.  The  particulate  emission  rate  measured  while 
firing  explosives  solution  is  on  the  same  order  of  magnitude  as 
rates  measured  when  firing  fuel  oil  only. 


5A4C/S9 


9-1 


2/20/91 


Table  9-la.  Summary  of  particulate  test  data  and  test  results  for 
Tests  T-la,  T-lb,  emd  T-le. 


TEST  DATA: 

Test  Run  Number 

Test  Location 

Test  Date 

Test  Time  Period 

T-la 

10-22-90 

1601-1720 

T-lb 

Boiler  Outlet 

10-27-90 

22184)134 

T-lc 

10-30-90 

1310-1430 

SAMPLING  DATA- 

Sampling  duration  (min) 

60.0 

80.0 

80.0 

Nozzle  diameter  (in.) 

0500 

0.430 

0.484 

Cross-sectional  nozzle  area  (ft^ 

0.001364 

0.001008 

0.001278 

Barometric  pressure  (in.  Hg) 

26.00 

25.77 

25.50 

Average  orifice  pressure  differential  (in.  H2O) 

1.85 

0.85 

1.46 

Average  dry  gas  meter  temperature  (°F) 

84 

80 

89 

Average  absolute  diy  gas  meter  temperature  f’R) 

544 

540 

549 

Total  liquid  collected  by  train  (mL) 

88.0 

76.0 

107.0 

Standard  volume  of  H2O  vapor  collected  (ft^) 

4.1 

3.6 

5.0 

Dry  gas  meter  calibration  factor 

1.006 

1.008 

1.008 

Sample  volume  at  meter  conditions  (def) 

46.137 

41.660 

55.193 

Sample  volume  at  standard  conditions  (dsef)* 

39J86 

35.410 

45.786 

Percent  of  isokinetic  sampling 

97.7 

96.6 

97.7 

GAS  STREAM  COMPOSITION  DATA 

CO2,  %  by  volume,  diy  basis 

10.7 

8.7 

12.1 

O2,  %  by  volume,  dry  basis 

65 

9.3 

5.0 

CO,  ppm  by  volume,  dry  basis 

42.7 

63.0 

13.6 

N2,  %  by  volume,  dry  basis 

82.8 

82.0 

82.9 

Molecular  weight  of  dry  gas  (Ib/lb  mole) 

30.0 

29.8 

30.1 

H2O  vapor  in  gas  stream  (prop,  by  vol.) 

0.095 

0.092 

0.099 

Mole  fraction  of  dry  gas 

0:905 

0.908 

0.901 

Molecular  weight  of  wet  gas  (Ib/lb  mole) 

28.8 

28.7 

28.9 

GAS  STREAM  VELOCITY  AND  VOLUMETRIC  FLOW 

DATA 

Static  pressure  (in.  H2O) 

-0.05 

-0.05 

-0.07 

Static  pressure  (in.  Hg) 

-0.004 

-0.004 

-0.005 

Absolute  pressure  (in.  Hg) 

26.00 

25.77 

25.49 

Average  temperature  (®F) 

583 

479 

532 
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Table  9- la 

(continued) 


TEST  DATA: 

Test  Run  Number 

Test  Location 

Test  Date 

Test  Tune  Period 

T-la 

10-22-90 

1601-1720 

T-lb 

Boiler  Outlet 

10-27-90 

2218-0134 

T-lc 

10-30-90 

1310-1430 

Average  absolute  temperature  (®R) 

1,043 

939 

992 

Pitot  tube  coefficient 

0.84 

0.84 

0.84 

Total  number  of  traverse  points 

4 

4 

4 

Average  gas  stream  velocity  (ft/sec) 

20.7 

172 

18.7 

Stack/duct  cross-sectional  area  (ft^ 

0.79 

0.79 

0.79 

Average  gas  stream  volumetric  flow  (wacf/min) 

973 

811 

882 

Average  gas  stream  volumetric  flow  (dscf/min) 

387 

357 

360 

Particulate  Emissions: 

Total  particulate  catch  (g) 

0.0040 

0.0232 

0.0046 

Concentration  (gr/dscf) 

0.0016 

0.0101 

0.0016 

Mass  rate  (Ib/hr) 

0.0QS 

0.031 

0.005 

^Standard  conditions  *  68®F  (20^C)  and  29.92  in.  Hg  (760  mm  Hg). 
**As  measured  by  the  WESTON  CEM  trailer. 
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Table  9-lb.  Simary  of  particulate  test  data  and  test  results  for 
Tests  T-2,  T-3,  and  T-5. 


TEST  DATA: 

Test  Run  Number 

Test  Location 

Test  Date 

Test  lime  Period 

T.2 

10-23-90 

1726-1826 

T-3 

Boiler  Outlet 

10-25-90 

1607-1727 

T-5 

10-31-90 

2335-0111 

SAMPLING  DATA: 

Sampling  duration  (min) 

60.0 

80.0 

80.0 

Nozzle  diameter  (in.) 

0.500 

0.430 

0.430 

Cross-sectional  nozzle  area  (ft^ 

0.001364 

0.001008 

0.001008 

Barometric  pressure  (in.  Hg) 

25.90 

25.80 

2534 

Average  orifice  pressure  differential  (in.  H^O) 

2.43 

1.12 

1.41 

Average  dry  gas  meter  temperature  (°F) 

89 

86 

85 

Average  absolute  dry  gas  meter  temperature  (^) 

549 

546 

545 

Total  liquid  collected  by  train  (mL) 

111.0 

112.0 

108.0 

Standard  volume  of  H2O  vapor  collected  (ft^) 

5.2 

53 

5.1 

Dry  gas  meter  calibration  factor 

1.008 

1.008 

1.008 

Sample  volume  at  meter  conditions  (def) 

5Z593 

47396 

53.104 

Sample  volume  at  standard  conditions  (dsef)* 

44.402 

39.944 

44.429 

Percent  of  isokinetic  sampling 

98.9 

98.0 

97.1 

GAS  STREAM  COMPOSITION  DATA- 

CO2,  %  by  volume,  diy  basis 

113 

11.6 

10.4 

O2,  %  by  volume,  dry  basis 

5.7 

6.6 

7,2 

CO,  ppm  by  volume,  diy  basis 

47.0 

493 

28.7 

N2,  %  by  volume,  dry  basis 

83.0 

813 

82.4 

Molecular  weight  of  dry  gas  (Ib/lb  mole) 

30.0 

30.1 

30.0 

H2O  vapor  in  gas  stream  (prop,  by  vol.) 

0.105 

0.117 

0.103 

Mole  fraction  of  dry  gas 

0395 

0.883 

0.897 

Molecular  weight  of  wet  gas  (Ib/lb  mole) 

283 

28.7 

28.7 

GAS  STREAM  VELOCmr  AND  VOLUMETRIC  FLOW 

DATA 

Sutic  pressure  (in.  H2O) 

-0.07 

-0.06 

-0.06 

Static  pressure  (in.  Hg) 

-0.005 

-0.004 

-0.004 

Absolute  pressure  (in.  Hg) 

25.89 

25,80 

2534 

Average  temperature  (®F) 

565 

565 

570 
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Table  9-lb 
(continued) 


TEST  DATA: 

Test  Run  Number 

Test  Location 

Test  Date 

Test  Time  Period 

T2 

10.2S-90 

1726-1826 

T3 

Boiler  Outlet 

10-25-90 

1607-1727 

T-5 

10-31-90 

2335-0111 

Average  absolute  temperature  (®R) 

1,025 

1,025 

1,030 

Pitot  tube  coefficient 

0.84 

0.84 

0.84 

Total  number  of  traverse  points 

4 

4 

4 

Average  gas  stream  velocity  (ft/sec) 

22.9 

21.5 

24.1 

Stack/duct  cross-sectional  area  (ft^ 

0.79 

0.79 

0.79 

Average  gas  stream  volumetric  flow  (wacf/min) 

1,081 

1,018 

1,142 

Average  gas  stream  volumetric  flow  (dscf/min) 

431 

399 

448 

Particulate  Emissions: 

Total  particulate  catch  (g) 

0.0051 

0.0221 

0.0110 

Concentration  (gr/dscQ 

0.0018 

0.0085 

0.0038 

Mass  emission  rate  (Ib/hr) 

0.006 

0,029 

0.015 

■Standard  conditions  »  68®F  (20°C)  and  29.92  in.  Hg  (760  mm  Hg). 
**As  measured  by  the  WESTON  CEM  trailer. 
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Table  9-2.  SuinmarY  of  particulate  emission  rates  for  each  test 


Test 

Run 

Number 

Actual 
Particulate 
Emission  Rate 
(gr/dscf ) 

Oxygen 

Concentration 
in  Stack 
(%) 

Particulate 
Emission  Rate 
Corrected 
to  7%  0, 
(gr/dscf) 

T-la 

0.0016 

6.5 

0.0015 

T-lb 

0.0101 

9.3 

0.0121 

T-lc 

0.0016 

5.0 

0.0014 

T-2 

0.0018 

5.7 

0.0016 

T-3 

0.0085 

6.6 

0.0083 

T-5 

0.0038 

7.2 

0.0039 
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Figure  9-1.  Particulate  emission  rate  corrected  to  7%  oxygen. 


9.1.2  Particulate  emission  rate  correlations.  A  series  of 
linear  regression  analyses  was  performed  on  the  particulate 
emission  data  to  determine  whether  the  particulate  emission  rate 
was  related  to  common  incinerator  performance  varicibles.  The  three 
incinerator  performance  variables  selected  for  evaluation  were 
oxygen  content  in  the  stack,  combustion  (stack)  temperature,  and 
retention  time.  The  relationship  with  oxygen  provided  the  most 
effective  correlation.  The  coefficient  of  determination  (R^)  was 
used  to  determine  the  most  effective  correlation.  A  correlation 
relating  particulate  emission  rate  to  oxygen  content  in  the  stack 
is  described  by  the  equation: 

Pe  *  (0.00253  X  Ym)  -  0.01220 

Where: 

Pe  =  Estimated  particulate  emission  rate  corrected 
to  7%  Oj. 

Ym  =  Oxygen  concentration  as  measured  in  exit  gas 

(%). 

for  this  equation  was  71.5%.  A  comparison  of  the  actual 
data  points  to  a  curve  of  the  linear  correlation  is  shown  in  Figure 
9"’2 .  ^  The  particulate  emission  from  the  boiler  is  primarily  soot 
(particles  of  unburned  carbon) .  As  oxygen  concentration  in  exit 
gas  increases,  the  flame  temperature  generated  in  the  combustion 
zone  decreases,  which  is  a  probable  cause  of  the  creation  of 
increased  soot. 

9.1.3  Particulate  emission  rate  regulations.  The  regulations 
governing  the  destruction  of  hazardous  waste,  including  explosives 
wastes,  are  outlined  in  the  Resource  Conseirvation  and  Recovery  Act 
(RC]^)  and  its  amendments.  The  criteria  for  industrial  boilers 
incinerating  hazardous  waste  are  contained  in  40  CFR  266,  Subpart 
D,  ^  entitled  Hazardous  Waste  Burned  for  Energy  Recovery.  The 
criteria  for  particulate  emission  rates  are  not  specifically 
regulated  in  the  current  RCRA  statutes;  however,  in  May  and  October 
1989,  the  U.S.  Environmental  Protection  Agency  (EPA)  published 
proposed  revisions  to  the  reflations  that  would  require  a  boiler 
to  fet  a  particulate  emission  level  of  0.08  grain/dry  standard 
cubic  foot  (gr/dscf)  (corrected  to  7%  oxygen).  The  proposed 
emission  level  is  equivalent  to  current  particulate  emission 
requirements  for  hazardous  waste  incinerators.  During  Test  T-5, 
the  boiler  generated  particulate  matter  at  a  rate  of  0.00039 
gr/dscf,  which  is  one  order  of  magnitude  lower  than  that  required 
by  the  proposed  regulations. 

9.1.4  Explosives  emission  results.  The  stack  gases  were 
sampled  for  explosives  during  Test  T-5.  Test  T-5  was  performed  by 

®  i%  TNT  solution  with  fuel  oil.  The  TNT  solution  pro¬ 
vided  62%  of  the  total  heat  input  to  the  boiler.  The  sampling  data 
for  the  explosives  testing  are  provided  in  Table  9-3.  The  stack 
emission  sample  was  analyzed  for  TNT  and  RDX.  Analytical  results 
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Figure  9-2.  Comparison  of  particuiate  emission  rate  to  oxygen  concentration  in  stack  gas. 


Table  9~3.  Susunary  of  sampling  data  and  explosives  test 
results  for  Test  T-5. 


TEST  DATA: 

Test  Run  Number 

Test  Location 

Test  Date 

Test  Time  Period 

T-5 

Outlet 

10-31-90 

2335-0111 

SAMPLING  DATA 

Sampling  duration  (min) 

80.0 

Nozzle  diameter  (in.) 

0.402 

Cross-sectional  nozzle  area  (ft^ 

0.000881 

Barometric  pressure  (in.  Hg) 

2534 

Average  orifice  pressure  differential  (in.  H2O) 

1.15 

Average  diy  gas  meter  temperature  (®F) 

83 

Average  absolute  dry  gas  meter  temperature  f’R) 

543 

Total  liquid  collected  by  train  (mL) 

81.0 

Standard  volume  of  H2O  vapor  collected  (ft^ 

3.8 

Dry  gas  meter  calibration  factor 

1.000 

Sample  volume  at  meter  conditions  (def) 

48.085 

Sample  volume  at  standard  conditions  (dsef)* 

40.037 

Percent  of  isokinetic  sampling 

98.4 

GAS  STREAM  COMPOSITION  DATA 

COj,  %  by  volume,  dry  basis 

10.4 

O2,  %  by  volume,  dry  basis 

12 

CO,  ppm  by  volume,  dry  basis 

2&.1 

N2,  %  by  volume,  dry  basis 

82.4 

Molecular  weight  of  dry  gas  (Ib/lb  mole) 

30.0 

H2O  vapor  in  gas  stream  (prop,  by  vol.) 

0.087 

Mole  fraction  of  dry  gas 

0.913 

Molecular  weight  of  wet  gas  (Ib/lb  mole) 

28.9  .  . 

GAS  STREAM  VELOCITY  AND  VOLUMETRIC  FLOW  DATA 

Static  pressure  (in.  H2O) 

-0.07 

Static  pressure  (in.  Hg) 

-0.005 

Absolute  pressure  (in.  Hg) 

2533 

Average  temperature  (®F) 

627 
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Table  9-3 

(continued) 


TEST  DATA; 

Test  Run  Number 

Test  Locatkm 

Test  Date 

Test  Time  Period 

T-5 

Outlet 

10-31-90 

2335-0111 

Average  absolute  temperature  O’R) 

1,087 

Pitot  tube  coefficient 

0.84 

Total  number  of  tiaveise  points 

4 

Average  gas  stream  velocity  (ft/sec) 

25.4 

Stack/duct  cioss-sectional  area  (ft^ 

0.79 

Average  gas  stream  volumetric  flow  (wacf/min) 

1,205 

Average  gas  stream  volumetric  flow  (dsef/min) 

456 

EXPLOSIVES  EMISSIONS: 

24-6-Trinitrotoluene  (TNT) 

Concentration  (Ib/dscQ 

7.49E-10 

Concentration  (ppm/v) 

127E-03 

Mass  emission  rate  (Ib/hr) 

2.Q5E4)5 

RDX 

Concentration  (Ib/dscf) 

<  2.79E-10 

Concentration  (ppm/v) 

<4.83E4)4 

Mass  emission  rate  (Ib/hr) 

<  7.62E4)6 

■Standard  conditions  *  68®F  (20^*0)  and  29.92  in.  Hg  (760  mm  Hg). 
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indicated  that  there  was  a  small  emission  of  TNT  (1.27  ppb/vol) 
and,  as  expected,  no  detectable  emission  of  RDX. 

9.1.5  Explosives  emission  regulations.  As  discussed  in 
Subsection  9.1.3,  EPA  has  proposed  modifications  to  the  current 
regulations  for  boilers  burning  hazardous  waste  for  energy.  The 
proposed  regulations  would  require  a  destruction  and  removal 
efficiency  (DRE)  for  the  principal  organic  hazardous  constituent 
(POHC)  of  99.99%,  where  DRE  is  calculated  as  follows: 

DRE  =  100%  X  (W,„  -  W^) 


Where: 

DRE  =  Destruction  and  removal  efficiency  (%) . 

W,  =  Mass  flow  rate  of  POHC  (TNT)  into  the  boiler 
(Ib/hr) . 

W^^  =  Emission  flow  rate  of  POHC  (TNT)  (Ib/hr) . 

The  determination  of  the  mass  flow  rate  of  TNT  to  the  boiler 
was  not  straightforward.  During  Test  T-5,  the  venturi  flow  meter 
measuring  the  rate  of  explosives  solution  was  not  operating 
properly.  The  solution  flow  rate  was  determined  indirectly  using 
the  change  in  solution  volume  in  the  blending  tank  (Tank  T-300) 
over  time.  A  summary  of  the  tank  level  and  corresponding  volume 
during  the  test  is  shown  in  Table  9-4. 

A  linear  regression  analysis  was  completed  on  the  volume- 
versus-time  measurements  to  develop  an  equation  that  would  estimate 
the  mass  feed  rate  to  the  boiler.  The  equations  generated  is: 

Vg  =  26.97  -  0.1199(Te) 

Where : 

=  Calculated  tank  volume  (gal) . 

Te  =  Elapsed  time  (min) . 

The  coefficient  of  determination  (R^)  for  the  linear 
regression  was  99.8%.  A  comparison  of  the  measured  tank  volume  to 
the  linear  correlation  is  shown  in  Figure  9-3.  Using  the  developed 
equation,  the  calculated  rate  of  explosives  solution  flow  to  the 
boiler  was  7.15  gallons  per  hour  (gph) . 

The  DRE  for  TNT  was  calculated  to  be  99.996%,  using  the  mass 
of  TNT  in  the  explosives  solution  and  detected  TNT  stack  emission. 

9.1.6  Combustion  efficiency  results.  The  concentrations  of 
carbon  dioxide  and  carbon  monoxide  in  the  stack  gases  were  monitor¬ 
ed  by  the  continuous  emission  monitoring  (CEM)  system.  Monitoring 
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Table  9-4.  Summary  of  blending  tanX  level  and  corresponding  volume 
measured  during  Test  T-5. 


Date 

Actual  Tune 

Elapsed  Time 
(min) 

Tank  T-300  Level 
(in.) 

Volume  in  Tank* 

(gal) 

31  Oct  1990 

2315 

0 

8.7 

275 

2330 

15 

8.1 

25.6 

2345 

30 

75 

23.7 

1  Nov.  1990 

0000 

45 

6.6 

20.9 

0015 

60 

6.2 

19.6 

0030 

75 

5.6 

Yin 

0045 

90 

5.1 

16.1 

0100 

IQS 

45 

143 

0115 

120 

3.8 

12.0 

0130 

135 

33 

10.4 

0145 

150 

2.9 

93 

0200 

165 

22 

7.0 

0215 

180 

1.7 

5.4 

0230 

195 

13 

4.1 

0245 

210 

0.7 

23 

0230 

225 

0.0 

0.0 

*  Convtnton:  1  in.  depth  ^  3.16  gal. 
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Figure  9-3.  Comparison  of  measured  tank  voiume  to  iinear  regression  equation 


was  conducted  during  all  tests.  The  concentration  of  carbon  mon¬ 
oxide  is  often  used  as  an  indicator  of  combustion  characteristics. 

A  second  indicator  of  combustion  characteristics  is  the 
combustion  efficiency,  which  is  calculated  as  follows: 

^  ^*^2  X  100 

CO2  +  CO 

Where: 

CE  =  Combustion  efficiency  (%) . 

CO,  =  Concentration  of  carbon  dioxide  (%) . 

CO  =  Concentration  of  carbon  monoxide  (%) . 

The  average  values  measured  during  each  of  the  test  phases  are 
summarized  in  Table  9-5.  Complete  data  from  the  CEM  system  are 
provided  in  Appendix  C.  The  data  from  part  b  of  Test  T-9  was 
divided  into  two  separate  groups.  Test  T-9b(l)  is  a  summary  of 
data  collected  from  11:45  to  14:29  on  29  November  1990,  and  Test  T- 
9b (2)  is  a  sxammary  of  data  collected  from  14:30  to  15:18  on  29 
November  1990.  The  data  are  broken  into  these  two  groups  because 
the  explosives  solution  was  burned  independently  during  Test  T— 
9b (1)  and  was  cofired  with  fuel  oil  during  Test  T-9b(2) . 

A  bar  graph  depicting  the  combustion  efficiency  for  each  test 
is  provided  in  Figure  9-4.  For  the  tests  conducted  without 
explosives  or  significant  quantities  of  explosives,  the  combustion 
efficiencies  were  all  above  99.9%,  indicating  excellent  combustion. 
The  results  from  Test  T— 9  are  all  low  and  indicative  of  poor 
combustion . 

9.1.7  Combustion  efficiency  correlations.  A  plot  of  combus¬ 
tion  efficiency  versus  oxygen  concentration  in  the  stack  gases  is 
provided  in  Figure  9-5. 

9.1.8  Combustion  efficiency  regulations.  The  emission  of 
carbon  monoxide  is  proposed  to  be  regulated  under  the  ^  RCRA 
authority  as  discussed  in  Subsection  9.1.3.  The  proposed  limit  for 
carbon  monoxide  is  a  maximum  of  100  ppm/vol  based  on  a  60-min 
rolling  average.  The  emissions  of  CO  from  the  boiler  when  firing 
fuel  oil  or  dilute  explosives  solution  were  below  the  proposed 
limit.  However,  as  shown  in  Table  9-5,  the  CO  emission  rate  during 
Test  T-9  was  significantly  higher  than  the  proposed  limit.  The 
cause  of  the  high  CO  emissions  during  Test  T-9  must  be  determined 
and  solved  if  the  boiler  is  to  comply  with  the  proposed  RCRA 
regulations. 


9.1.9  Background  nitrous  oxide  emission  results.  The  emis¬ 
sion  of  nitrous  oxides  (NO^)  was  monitored  by  the  CEM  system.  The 
emissions  of  NO^  include  nitrogen  oxide  (NO)  and  nitrogen  dioxide 
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Table  9-5. 

Summary  of  average 
by  the  CEM  system. 

data  for  CO^r 

CO,  and 

O2  as  measured 

Parameter 

Concentrations 

Test 

Nxunber 

CO, 

(%y 

CO 

(ppm) 

(%) 

Combustion 

Efficiency 

(%) 

T-la 

10.7 

42.7 

6.5 

99.960 

T-lb 

8.7 

63.0 

9.3 

99.928 

o 

H 

1 

12.1 

13.6 

5.0 

99.989 

T-2 

11.3 

47.0 

5.7 

99.958 

T-3 

11.6 

49.5 

6.6 

99.957 

T-5 

10.4 

28.7 

7.2 

99.972 

T-9a 

11.7 

357.2 

4.8 

99.696 

T-9b(l) 

14.5 

479.0 

3.3 

99.671 

T-9b(2) 

12.3 

395.5 

4.5 

99.679 

1 

VO 

0 

11.5 

295.1 

5.0 

99.744 
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Figure  9-4.  Combustion  efficiency. 
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Figure  9-5.  Combustion  efficiency  versus  oxygen. 


(NOg) .  These  compounds  are  collectively  analyzed  and  reported  as 
NO2  equivalents. 

The  data  collected  in  Phase  I  of  the  testing  were  analyzed  to 
establish  a  base  line  NO^  generation  curve  for  the  boiler  as  it 
bums  fuel  oil.  The  5-sec  snapshot  data  from  Tests  T-lb,  T-lc,  T- 
2,  and  T— 3  were  compiled  into  1— min  averages.  (Data  from  Test  T— la 
were  not  included  because  the  burner  nozzle  size  was  changed  and 
the  bum  characteristics  were  not  considered  similar. )  A  linear 
j-ggression  of  the  more  than  700  data  points  was  completed.  The 
developed  correlation  curve  was  defined  by  the  equation; 

C„o  =  (-11.55  X  Cq  )  +  152.3 

Where: 


=  Concentration  of  NO^  (ppm)  • 

Crt  *  =  Concentration  of  O,  (%)  • 

The  coefficient  of  determination  (R^)  for  the  equation  was 

57%. 

A  comparison  of  the  1-min  average  NOj^  data  points  with  the 
linear  regression  curve  is  presented  in  Figure  9-6.  The  data 
collected  during  the  background  tests  and  the  trending  as  displayed 
by  the  linear  correlations  are  consistent  with  typical  boiler 
operations.  The  formation  of  NO  was  found  to  increase  as  the 
oxygen  concentration  in  the  combustion  products  decreased.  NOj^  is 
formed  from  the  nitrogen  contained  in  the  fuel  and  the  combination 
of  N,  in  air  with  oxygen.  The  nitrogen  and  oxygen  combined  to  form 
NO  only  at  high  temperatures.  As  the  oxygen  in  the  stack  gas  is 
reduced,  the  flame  temperature  increases  and  the  formation  of  NO^ 
is  increased. 


9.1.10  Nitrous  oxide  emissions  with  TNT.  NO^^  emission  rates 
were  elevated  during  the  burns  conducted  with  TNT  solutions. 
Figures  9-7,  9-8,  9-9,  and  9-10  provide  plots  of  the  data  from 
Tests  T-5,  T-9a,  T-9b,  and  T-9c  relative  to  the  linear  regression 
for  nonexplosives  boiler  operations. 

The  data  from  Test  T-5,  which  were  collected  during  the 
cofiring  of  a  1%  TNT  solution  with  fuel  oil,  are  similar  in 
characteristics  to  the  nonexplosives  testing  data.  Figure  9-7 
contains  data  points  and  a  linear  correlation  of  NO^  versus  oxygen 
for  Test  T-5.  The  NO^  concentrations  are  approximately  50  to  100 
ppm  above  the  concentrations  measured  during  nonexplosives  testing. 
A  mass  balance  was  completed  and  determined  that  40  to  60%  of  the 
nitrogen  contained  in  the  TNT  is  emitted  as  NOj^. 

The  test  data  from  Test  T-9  are  divided  into  three  major 
segments.  Test  T-9a  involved  a  solution  of  TNT  and  acetone  cofired 
with  fuel  oil.  The  supply  of  solution  was  erratic,  and  the  data 
plotted  in  Figure  9-8  show  that  the  oxygen  content  varied  greatly 
from  0  to  9%.  The  NO^^  generated  was  quite  high,  in  some  cases  50 
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Figure  9-8.  Comparison  of  NOx  emissions  versus  oxygen  for  Test  T-9a. 
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Figure  9-9.  Comparison  of  NO^  emissions  versus  oxygen  for  Test  T-9b. 
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Figure  9-10.  Comparison  of  NOx  emissions  versus  oxygen  for  Test  T-9c. 


to  100  times  higher  than  that  shown  in  the  nonexplosives  data.  The 
data  generated  when  the  oxygen  level  is  near  7%  approaches  the 
nonexplosives  cases.  This  is  believed  to  be  caused  by  the  loss  of 
flow  of  explosives  solution. 

The  second  set  of  test  data  from  Test  T-9  (T-9b)  was  generated 
when  a  fuel  oil/  toluene,  acetone,  and  TNT  solution  was  fired.  The 
data  were  collected  in  Test  T-9b(l)  when  the  boiler  was  fired  with 
only  the  explosives  solution.  The  data  points  and  a  linear 
correlation  are  shown  relative  to  a  nonexplosives  test  in  Figure  9” 
9.  The  data  are  unique  in  that  they  represent  a  reversal  of  the 
NO  and  oxygen  data.  NO,  increases  with  oxygen  concentration  during 
the  test.  The  operation  of  the  boiler  was  different  than  the  base 
line  and  other  explosives  testing  because  it  was  one  of  the  few 
times  during  the  testing  that  only  explosives  solution  was  fired. 


The  final  set  of  test  data  (Test  T-9c)  was  also  produced  from 
a  solution  containing  TNT,  fuel  oil,  acetone,  and  toluene.  The 
data  are  shown  in  Figure  9-10.  During  Test  T-9c,  the  solution  was 
cofired  with  fuel  oil.  There  was  no  clear  trend  in  the  NO,  levels. 
The  operation  did  generate  some  spikes  up  to  260  ppm;  however,  in 
general,  the  NO  generated  was  comparable  to  the  nonexplosives 
data . 


9.1.11  Nitrous  oxide  emission  regulations.  The  emission  rate 
of  NO  from  industrial,  commercial,  or  institutional  steam- 
generating  units  is  regulated  under  40  CFR  60,  Subpart  Db.  As 
outlined  in  the  regulations,  steam-generating  units  (i.e.,  boilers) 
with  a  thermal  rating  >100  million  Btu/hr  and  firing  No.  2  fuel  oil 
containing  >0.05%  nitrogen  (residual  oil)  must  meet  the  following 
NO,  emission  criteria: 

•  <0.30  lb  NO,/million  Btu  of  heat  input  if  the  heat 
release  rate  is  <70,000  Btu/hr  ft^,  or 

•  <0.40  lb  NO,/million  Btu  of  heat  input  if  the  heat 
release  rate  is  >70,000  Btu/hr  ft^. 

The  heat  release  of  the  boiler  was  83,682  Btu/hr  ft^  based  on 
the  boiler  heat  input  rating  of  2,000,000  Btu/hr  and  an  internal 
volume  of  23.9  ft^.  A  comparison  of  NO,  emission  rates  from  each 
test  to  the  regulation  is  provided  in  Table  9-6.  While  firing  fuel 
oil  only,  the  boiler  complied  with  the  applicable  regulation.  The 
boiler  did  not  comply  with  the  regulation  when  firing  TNT  solu¬ 
tions.  NO  emissions  above  the  stated  regulations  can  be  allowed 
on  a  case-6y-case  basis;  40  CFR  60.44 (s)  does  allow  EPA  to  grant  a 
waiver  from  the  NO,  criteria  if  the  boiler  is  firing  hazardous 
waste  under  RCRA  or  the  Toxic  Substances  Control  Act  (TSCA) 
permits . 


9.1.12  Products  of  incomplete  combustion.  During  hazardous 
waste  incineration,  principal  organic  constituents  (i.e.,  TNT)  do 
not  completely  convert  into  simple  gaseous  products  such  as  carbon 
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Table  9-6.  Summazy  of  boiler  NO^  emission  rates 


Test 

Number 

NO, 

Concentration 

(ppm/vol) 

NO, 

Emission  Rate 
Gb/hr) 

Burner 

Heat  Release 
(Btu/hr) 

NO, 

Emission  Rate 
(Ib/million  Btu) 

T-la 

108.8 

030 

1311,000 

0.198 

T-lc 

95.6 

035 

1370,000 

0.154 

T-2 

105.2 

0.32 

2,084,000 

0.154 

T-3 

513 

0.15 

2,046,000 

0.073 

T-5 

156.4 

030 

1,600,000 

0.312 

T-9a 

490.7 

1.43* 

1,790,000^ 

0.797 

T-9b 

328.8 

0.96* 

1,901, OOC/’ 

0.503 

T-9c 

127.8 

037 

1,830,000^ 

0.203 

^Calculated  assuming  Ippm/vol  =  0.002907  Ib/hr. 
^eat  release  calculated  is  lowest  estimate  for  test. 
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dioxide  and  water  vapor.  Trace  amounts  of  more  complex  molecular 
structures  will  remain.  These  more  complex  products  are  collec¬ 
tively  referred  to  as  products  of  incomplete  combustion 
(PICs) .  The  stack  samples  collected  for  explosives  analysis  during 
Test  T-5  were  screened  visually  for  the  presence  of  nontarget  com¬ 
pounds.  (Target  compounds  were  TNT  and  RDX.)  The  sample  contained 
approximately  five  to  six  major  components.  The  compounds  detected 
were  at  a  concentration  comparable  to  TNT  (i.e. ,  ppb/vol) .  The 
compounds  eluted  in  the  chromatogram  at  the  approximate  location 
where  single-ring  nitroaromatic  compounds  would  elute.  No  defin¬ 
itive  qualification  was  possible  for  the  observed  data. 

9.2  Roller  efficiency  and  operation.  A  large  volume  of  data 
was  collected  from  the  process  instnunents  on  the  feed  system  and 
boiler.  These  data  were  collected  to  complete  detailed  heat  and 
mass  balances  on  the  boiler  and  to  determine  how  the  burning  of 
explosives  solution  affected  the  boiler  efficiency. 

9.2.1  Fuel  oil.  The  fuel  oil  fired  in  the  boiler  and  mixed 
to  form  the  explosives  solution  was  supplied  by  the  Hawthorne  Army 
Ammunition  Plant.  A  sample  was  collected  and  analyzed  to  determine 
its  elemental  composition  and  heating  value.  The  analysis  is 
provided  in  Table  9-7.  The  fuel  is  typical  of  a  No.  2  fuel  oil. 
Because  the  nitrogen  content  of  the  fuel  exceeded  0.05%,  the  fuel 
is  classified  as  a  residual  oil  for  calculation  of  nitrous  oxide 
emissions. 

To  ensure  complete  combustion  of  the  fuel  oil  during  boiler 
operations,  air  is  supplied  in  excess  of  the  stoichiometric 
requirement.  The  quantity  of  air  above  the  stoichiometric 
requirement  is  referred  to  as  excess  air .  The  formula  for 
calculating  excess  air  is  as  follows: 


XS  = 


X  100% 


Where: 


XS  =  Excess  air  (%) . 

M^ct  *  Mass  of  combustion  air  actual  (Ib/lb  fuel) . 

M  =  Mass  of  combustion  air  stoichiometric  (Ib/lb 
fuel) . 

The  process  instrumentation  on  the  boiler  system  measured  the 
oxygen  concentration  on  a  dry  volxome  basis,  not  as  an  excess  air 
percentage.  For  the  fuel  oil  burned  at  Hawthorne  Army  Ammunition 
Plant,  Table  9-8  was  created  for  converting  excess  air  percentages 
to  the  measurable  oxygen  concentrations. 
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Table  9-7.  Summary  of  fuel  oil  analysis 


Analysis 

Method 

Value 

Carbon 

ASTM“  D3178 

86.09% 

Hydrogen 

ASTM  D3178 

13.60% 

Nitrogen 

ASTM  D3228 

0.25% 

Sulfur 

ASTM  D129 

0.27% 

Ash 

ASTM  D482 

<5ppm 

Heating  Value 

ASTM  D240 

19.675  Btu/lb 

Specific  Gravity 

ASTM  D1298 

0.8625  at  25®C 

Viscosity 

3.96  CS  at  25‘’C 

“American  Society  of  Testing  Materials. 
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Table  9-8.  Excess  air  to  exit  gas  oxygen  conversion  table 


Excess  Air 
(%) 

Exit  Gas  Oxygen 
(%  vol,  dry  basis) 

0 

0.00 

5 

1.06 

10 

2.01 

15 

2.88 

20 

3.67 

25 

4.40 

30 

5.06 

35 

5.68 

40 

6.25 

45 

6.77 

50 

7.27 

55 

7.72 

60 

8.15 

65 

8.55 

70 

8.93 

75 

9.29 

80 

9.63 

85 

9.94 

90 

10.23 

95 

10.52 

100 

10.78 
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9.2.2  Heat  and  mass  balances.  Data  from  the  boiler  control 
panel  were  logged  on  a  personal  computer  every  5  sec.  The  informa¬ 
tion  was  averaged  over  the  length  of  each  test.  Table  9-9  provides 
a  summary  of  the  data  collected  for  each  test.  On  Table  9-9,  the 
minimum,  maximum,  average,  standard  deviation,  and  standard 
deviation  as  a  percentage  of  the  average  are  provided. 

Mass  balance  calculations  were  completed  for  Tests  T-la,  T-lc, 
T-2,  T-3,  and  T-5.  (Measurement  of  the  explosives  solution  flow 
rate  could  not  be  calculated  for  Test  T-lb.)  In  each  case,  the 
flow  of  explosives  solution  to  the  boiler  was  calculated  based  on 
the  loss  in  volume  in  Tank  T-300.  The  calculated  rate  of  exhaust 
gases  was  compared  to  the  actual  measurements  made  during  stack 
sampling.  The  closure  error  for  the  mass  balance  is  defined  by  the 
equation: 


Closure  error  =  ~  x  100% 

Qm 


Where: 


Qm  *  Measured  stack  exit  gas  volume  (dscfm) . 

Qc  =  Calculated  stack  exit  gas  volume  (dscfm) . 

For  the  five  mass  balances,  the  closure  error  ranged  from  0.3% 
to  28%.  The  28%  case  was  calculated  during  Test  T-lc.  The  other 
closure  errors  were  all  <14%. 

Similarly,  heat  balance  calculations  were  completed  for  Tests 
T-la,  T-lb,  T-2,  T-3,  and  T-5.  The  closure  error  for  heat  balance 
is  defined  by  the  equation: 


out 

Closure  error  =  _  x  100% 


Where: 


=  Heat  input  from  fuel  (Btu/hr) . 

Hoyt  “  Heat  output  (Btu/hr) . 

Heat  input  is  the  sum  of  heat  supplied  to  the  boiler  from  the 
explosives  solution  and  fuel  oil  if  the  explosives  solution  was 
cofired.  The  heat  output  is  the  sum  of  heat  losses  and  consists  of 
the  following  components: 

•  Heat  to  steam. 

•  Sensible  heat  lost  in  stack  gas. 

•  Enthalpy  to  evaporate  water  vapor  in  stack  gases. 

•  Sensible  heat  to  combustion  air. 

•  Radiation  losses. 
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Table  9-9  •  Sxumary  of  process  operating  data. 


Data  Type  (unit) 

Test  T-la 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 
(%) 

Steam  Flow  (Ib/hr) 

1,415 

1,718 

1,594 

87 

53 

Steam  Pressure  (psig) 

3.% 

6.98 

531 

0.93 

16.8 

Steam  Temperature  (°F) 

220 

228 

224 

2 

1.1 

Stack  Temperature  (®F) 

598 

603 

600 

2 

03 

Compressed  Air  Pressure  (psig) 

543 

56.1 

553 

03 

1.0 

Feed  Water  Flow  (gpm) 

-5.0 

-5.0 

-5.0 

0.0 

0.0 

Feed  Water  Temperature  (®F) 

81.8 

129.6 

91.2 

13.1 

14.4 

Feed  Water  Pressure  (psig) 

1.0 

8.4 

4.1 

2.8 

69.8 

Feed  Water  Level  (in.) 

11.7 

12.8 

123 

0.4 

3.1 

Fuel  Oil  Flow  (gph) 

-03 

-0.2 

-0.2 

0.0 

-03 

Fuel  Oil  Pressure  (psig) 

-1.2 

-1.0 

-1.1 

0.0 

-4.0 

Explosives  Solution  Flow  (gph) 

113 

113 

11.2 

0.0 

03 

Explosives  Solution  Pressure  (psig) 

12.69 

13.12 

12.91 

0.13 

1.0 

Explosives  Solution  Viscosity  (cps) 

0.84 

1.41 

1.04 

0.17 

16.7 

Explosives  Solution  Density  (%  solids) 

02 

03 

0.2 

0.0 

14.7 

Combustion  Air  Flow  (cfm) 

361 

390 

377 

6 

1.6 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-lb 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 

(%) 

Steam  Flow  (Ib/hr) 

-6 

1,664 

1,133 

447 

39.4 

Steam  Pressure  (psig) 

0.0 

9.0 

23 

1.7 

753 

Steam  Temperature  (°F) 

206 

233 

214 

5 

2.4 

Stack  Temperature  (®F) 

339 

666 

524 

61 

11.6 

Compressed  Air  Pressure  (psig) 

55.8 

803 

57.2 

2.0 

33 

Feed  Water  Flow  (gpm) 

0.0 

53 

1.1 

1.8 

1613 

Feed  Water  Temperature  (°F) 

72.7 

104.8 

88.2 

8.7 

9.9 

Feed  Water  Pressure  (psig) 

0.9 

103 

1.8 

1.6 

87.0 

Feed  Water  Level  (in.) 

115 

14.4 

12.8 

0.6 

4.7 

Fuel  Oil  Flow  (gph) 

0.0 

153 

13 

3.4 

289.6 

Fuel  Oil  Pressure  (psig) 

-1.2 

113 

0.1 

2.9 

4326.8 

Explosives  Solution  Flow  (gph) 

-0.2 

21.0 

13.7 

5.7 

413 

Explosives  Solution  Pressure  (psig) 

-03 

65.1 

18.2 

8.5 

46.7 

Explosives  Solution  Viscosity  (cps) 

0.6 

1.4 

0.9 

0.2 

213 

Explosives  Solution  Density  (%  solids) 

3.4 

9.1 

4.4 

0.8 

17.5 

Combustion  Air  Flow  (cfm) 

-12 

651 

49 

124 

253.7 

544CS10.Tbl 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-lc 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 

(%) 

Steam  Flow  (Ib/hr) 

1,490 

1,585 

1,551 

19 

12 

Steam  Pressure  (psig) 

32 

1.1 

35 

1.1 

20.1 

Steam  Temperature  (®F) 

216 

230 

223 

3 

1.4 

Stack  Temperature  (°F) 

590 

608 

599 

4 

0.8 

Compressed  Air  Pressure  (psig) 

57.2 

58.9 

58.1 

0.5 

0.8 

Feed  Water  Flow  (gpm) 

0.0 

3.8 

12 

13 

111.4 

Feed  Water  Temperature  (®F) 

71.4 

125 

72.1 

03 

0.4 

Feed  Water  Pressure  (psig) 

1.0 

8.8 

3.6 

2.9 

79.4 

Feed  Water  Level  (in.) 

10.8 

12.2 

11.5 

0.4 

33 

Fuel  Oil  Flow  (gph) 

0.1 

0.1 

0.1 

0.0 

3.0 

Fuel  Oil  Pressure  (psig) 

-02 

0.1 

0.0 

0.1 

-113.1 

Explosives  Solution  Flow  (gph) 

12.0 

13.1 

12.6 

03 

22 

Explosives  Solution  Pressure  (psig) 

30.0 

33.2 

31.7 

0.9 

2.9 

Explosives  Solution  Viscosity  (cps) 

0.6 

0.8 

0.7 

0.0 

43 

Explosives  Solution  Density  (%  solids) 

0.6 

1.8 

0.9 

03 

34.8 

Combustion  Air  Flow  (cfm) 

99 

168 

135 

15 

11.1 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-2 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 
(%) 

Steam  Flow  (Ib/hr) 

1,457 

1,881 

1,660 

125 

73 

Steam  Pressure  (psig) 

7.0 

11.7 

9.0 

13 

16.9 

Steam  Temperature  (®F) 

228 

240 

233 

4 

1.6 

Stack  Temperature  (“F) 

633 

642 

638 

3 

03 

Compressed  Air  Pressure  (psig) 

563 

58.2 

573 

03 

0.9 

Feed  Water  Flow  (gpm) 

-5.0 

-5.0 

-5.0 

0.0 

0.0 

Feed  Water  Temperature  (T) 

108.9 

123.4 

114.1 

3.9 

33 

Feed  Water  Pressure  (psig) 

0.9 

11.6 

63 

43 

67.8 

Feed  Water  Level  (in.) 

12.0 

15.7 

133 

1.1 

8.7 

Fuel  Oil  Flow  (gph) 

-03 

-03 

-03 

0.0 

-0.6 

Fuel  Oil  Pressure  (psig) 

-13 

-0.9 

-1.1 

0.1 

-6.4 

Explosives  Solution  Flow  (gph) 

12.0 

123 

12.1 

0.0 

03 

Explosives  Solution  Pressure  (psig) 

503 

51.9 

51.1 

0.4 

0.8 

Explosives  Solution  Viscosity  (cps) 

0.6 

1.0 

0.8 

0.1 

12.9 

Explosives  Solution  Density  (%  solids) 

0.1 

0.6 

0.2 

0.1 

56.4 

Combustion  Air  Flow  (cfm) 

481 

501 

489 

4 

0.7 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-3 

Minimum  Manmum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 

(%) 

Steam  Row  (Ib/hr) 

1,084 

1,840 

1,496 

194 

B.0 

Steam  Pressure  (psig) 

22 

7.4 

5.1 

13 

29.2 

Steam  Temperature  (®F) 

214 

229 

223 

4 

1.8 

Stack  Temperature  (®F) 

641 

663 

652 

5 

0.8 

Compressed  Air  Pressure  (psig) 

575 

593 

58.4 

03 

0.9 

Feed  Water  Row  (gpm) 

-5.0 

-5.0 

-5.0 

0.0 

-03 

Feed  Water  Temperature  (®F) 

703 

85.7 

74.7 

43 

5.8 

Feed  Water  Pressure  (psig) 

1.0 

8.0 

3.0 

23 

793 

Feed  Water  Level  (in.) 

113 

13.4 

12.4 

0.6 

4.7 

Fuel  Oil  Row  (gph) 

-0.1 

-0.1 

-0.1 

0.0 

-4.8 

Fuel  Oil  Pressure  (psig) 

1.0 

1.6 

13 

03 

12.4 

Explosives  Solution  Row  (gph) 

103 

11.2 

10.6 

03 

23 

Explosives  Solution  Pressure  (psig) 

10.9 

12.9 

11.7 

0.4 

3.8 

Explosives  Solution  Viscosity  (cps) 

03 

0.4 

0.3 

0.0 

9.4 

Explosives  Solution  Density  (%  solids) 

-3.3 

5.7 

0.7 

0.8 

117.5 

Combustion  Air  Row  (cfm) 

373 

464 

417 

20 

4.8 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-5 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 

(%) 

Steam  Flow  (Ib/hr) 

933 

1,678 

1,540 

123 

8.0 

Steam  Pressure  (psig) 

12 

103 

5.1 

2.0 

38.8 

Steam  Temperature  (®F) 

211 

235 

222 

6 

23 

Stack  Temperature  (®F) 

626 

685 

658 

15 

22 

Compressed  Air  Pressure  (psig) 

57.8 

583 

58.1 

03 

0.4 

Feed  Water  How  (gpm) 

0.0 

4.6 

13 

13 

1153 

Feed  Water  Temperature  (‘^F) 

683 

69.1 

68.8 

0.2 

03 

Feed  Water  Pressure  (psig) 

0.9 

113 

3.4 

2.9 

833 

Feed  Water  Level  (in.) 

103 

123 

11.6 

0.4 

3.6 

Fuel  Oil  How  (gph) 

33 

123 

43 

1.4 

313 

Fuel  Oil  Pressure  (psig) 

3.7 

93 

42 

1.0 

23.6 

Explosives  Solution  How  (gph) 

0.4 

83 

7.0 

12 

173 

Explosives  Solution  Pressure  (psig) 

2.9 

523 

43.7 

6.9 

15.9 

Explosives  Solution  Viscosity  (cps) 

0.7 

0.9 

0.8 

0.1 

1.1 

Explosives  Solution  Density  (%  solids) 

0.1 

0.1 

0.1 

0.0 

2.2 

Combustion  Air  How  (cfm) 

400 

568 

524 

33 

6.2 

3 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-9a 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 
(%) 

Steam  Flow  Ob/ly) 

133 

2,012 

1,633 

117 

7.1 

Steam  Pressure  (psig) 

23 

133 

8.1 

2.1 

26.1 

Steam  Temperature  (®F) 

214 

242 

230 

5 

2.4 

Stack  Temperature  (®F) 

585 

772 

668 

56 

8.4 

Compressed  Air  Pressure  (psig) 

54.0 

57.6 

55.9 

0.7 

13 

Feed  Water  Flow  (gpm) 

0.1 

43 

13 

13 

88.4 

Feed  Water  Temperature  (®F) 

71.0 

77.4 

74.7 

1.4 

1.8 

Feed  Water  Pressure  (psig) 

0.9 

14.6 

5.1 

4.1 

79.4 

Feed  Water  Level  (in.) 

10.9 

12.2 

11.6 

03 

3.0 

Fuel  Oil  Flow  (gph) 

0.0 

123 

8.9 

3.0 

343 

Fuel  Oil  Pressure  (psig) 

0.2 

10.0 

11 

32 

303 

Explosives  Solution  Flow  (gph) 

-0.2 

21.0 

10.9 

7.7 

70.1 

Explosives  Solution  Pressure  (psig) 

-1.2 

28.8 

2.4 

4.4 

179.8 

Explosives  Solution  Viscosity  (cps) 

9.0 

12.8 

11.5 

0.7 

63 

Explosives  Solution  Density  (%  solids) 

-73 

0.1 

-03 

1.6 

-534.4 

Combustion  Air  Flow  (cfm) 

266 

521 

433 

47 

10.9 
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Ted^le  9-9 
(continued) 


Data  Type  (unit) 

Test  T-9b 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 
(%) 

Steam  Flow  (Ib/hr) 

1,780 

2,052 

1,862 

66 

33 

Steam  Pressure  (psig) 

6.4 

12.0 

9.4 

1.1 

113 

Steam  Temperature  (®F) 

227 

239 

234 

3 

1.1 

Stack  Temperature  ("F) 

626 

72.1 

702 

13 

1.8 

Compressed  Air  Pressure  (psig) 

56.8 

58.9 

57.9 

03 

0.9 

Feed  Water  Flow  (gpm) 

-0.2 

1.4 

0.8 

0.4 

523 

Feed  Water  Temperature  (°F) 

76.6 

91.4 

80.4 

2.4 

2.9 

Feed  Water  Pressure  (psig) 

0.9 

12.9 

9.0 

3.7 

40.9 

Feed  Water  Level  (in.) 

11.2 

123 

113 

02 

2.1 

Fuel  Oil  Flow  (gph) 

0.0 

0.0 

0.0 

0.0 

183 

Fuel  Oil  Pressure  (psig) 

-05 

03 

-0.4 

0.1 

-29.6 

Explosives  Solution  Flow  (gph) 

15.2 

20.7 

18.0 

1.4 

8.1 

Explosives  Solution  Pressure  (psig) 

5.8 

7.6 

63 

0.4 

5.7 

Explosives  Solution  Viscosity  (cps) 

103 

13.5 

12.2 

0.7 

5.6 

Explosives  Solution  Density  (%  solids) 

0.1 

0.1 

0.1 

0.0 

2.7 

Combustion  Air  Flow  (cfm) 

384 

419 

397 

6 

13  1 
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Table  9-9 

(continued) 


Data  Type  (unit) 

Test  T-9c 

Minimum  Maximum 

Average 

Standard 

Deviation 

Standard  Deviation 
as  a  Percentage 
of  Average 

(%) 

Steam  Flow  (Ib/hr) 

U15 

1,852 

1,728 

135 

7.8 

Steam  Pressure  (psig) 

1.9 

9.9 

6.0 

2.1 

34.7 

Steam  Temperature  (°F) 

213 

235 

225 

6 

2.6 

Stack  Temperature  (“F) 

677 

828 

760 

44 

5.7 

Compressed  Air  Pressure  (psig) 

55.8 

603 

58.6 

13 

2.1 

Feed  Water  Flow  (gpm) 

■02 

23 

0.9 

0.8 

87.9 

Feed  Water  Temperature  (®F) 

61.9 

79.8 

643 

3.6 

5.6 

Feed  Water  Pressure  (psig) 

0.9 

10.8 

5.0 

33 

65.8 

Feed  Water  Level  (in.) 

10.8 

11.9 

11.4 

03 

23 

Fuel  Oil  Flow  (gph) 

6.6 

113 

9.1 

1.4 

15.7 

Fuel  Oil  Pressure  (psig) 

5.8 

9.6 

7.6 

1.1 

143 

Explosives  Solution  Flow  (gph) 

0.0 

21.0 

123 

6.8 

56.1 

Explosives  Solution  Pressure  (psig) 

■12 

123 

3.1 

3.6 

IB.l 

Explosives  Solution  Viscosity  (cps) 

93 

12.9 

113 

0.9 

8.1 

Explosives  Solution  Density  (%  solids) 

0.2 

30.4 

18.2 

10.5 

57.7 

Combustion  Air  Flow  (cfm) 

288 

522 

417 

40 

9.6 
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For  the  five  heat  balances,  the  closure  errors  ranged  from 
1.5%  to  15.6%,  which  are  similar  in  magnitude  to  the  mass  balance 
results . 


9.2.3  Boiler  efficiency.  The  operation  of  a  boiler  is  often 
evaluated  based  on  the  boiler  efficiency.  Boiler  efficiency  is 
defined  by  the  equation: 


BE 


U 

"steam 


X  100% 


Where : 


H  =  Heat  converted  to  steam  (Btu/hr) . 
nS^eani  _  input  from  fuel  (Btu/hr)  . 

A  summary  of  the  boiler  efficiencies  for  all  tests  is 
provided  in  Table  9-10.  The  boiler  efficiency  measured  during 
tests  conducted  with  explosives  are  comparable  to  the  nonexplosives 
background  tests. 

9.3  Feed  system  mixing  and  blending.  The  preparation  of  the 
explosives  solution  and  delivery  of  a  consistent  solution  to  the 
boiler  were  the  most  troublesome  activities  during  the  explosives 
tests.  Test  T-5  was  completed  with  successful  mixing  and  blending 
of  the  explosives  solution.  During  Test  T-5,  the  difficulties 
encountered  were  related  to  mechanical  operation  of  the  circulating 
pximp.  Problems  during  Test  T-9  were  caused  by  the  inability  to 
dissolve  and  maintain  the  TNT  in  solution.  This  subsection  dis¬ 
cusses  the  solution  composition  and  mixing  methods  as  they  relate 
to  test  observations. 

9.3.1  Solution  composition.  The  solutions  prepared  for  the 
test  were  three  component  mixtures  consisting  of  toluene,  fuel  oil, 
and  TNT.  The  solution  composition  can  be  represented  by  a  single 
point  on  a  tertiary  composition  graph.  Figure  9-11  is  a  tertiary 
graph  illustrating  the  initial  compositions  of  Tests  T-5  and  T-9. 
During  the  execution  of  Test  T-9,  a  large  quantity  of  the 
explosives  did  not  dissolve.  During  the  three  parts  of  Test  T-9, 
additional  solvents  (toluene  and  acetone)  were  added  to  dilute  the 
TNT  concentration.  A  sample  of  sample  solution  was  collected  prior 
to  the  Test  T-9c  burn.  The  analysis  of  Test  T-9c  and  the 
compositions  of  the  Test  T-5  and  T-9  mixtures  are  summarized  on 
Table  9-11. 

On  tertiary  composition  graphs,  boundary  curves  can  be  drawn 
that  distinguish  areas  consisting  of  homogeneous  solutions  and 
multiphase  compositions.  It  was  a  general  consideration  in 
developing  the  test  plan  to  select  TNT  concentrations  that  would 
provide  single-phase  solution.  During  preliminary  studies,  the 
phase  characterization  curve  that  distinguished  the  phase  boundary 
for  an  acetone.  No.  2  fuel  oil,  and  TNT  mixture  was  completed.  The 
boundary  curve  is  shown  in  Figure  9-11.  The  data  points  for  Test 
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Table  9-10.  Summary  of  boiler  efficiency  data 


Test  Number 

Steam  Heat 
(Btu/hr) 

Heat  Input 
(Btu/hr) 

Boiler  Efficiency 
(%) 

T-la 

1373,000 

1311,000 

90.8 

T-lc 

1359,000 

1370,000 

81.4 

T-2 

1335,000 

2,084,000 

73.7 

T-3 

1,308,000 

2,046,000 

63.9 

T-5 

1,470,000 

1,600,000 

91.9 

T-9a 

1340,000 

1,790,000  to  1,874,000* 

82.1  to  86.0* 

T.9b 

1,790,000 

1,901,000  to  2,176,000* 

823  to  94.2* 

T-9c 

1357,000 

1,830,000  to  2,262,000* 

68.8  to  85.1* 

'Exact  heat  inputs  and  effidendes  cannot  be  determined  because  of  the  unknown  solution  heating  value. 
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LIMTS 


Table  9-11. 

Summary  of 

explosives  solution 

composition. 

Test  No. 

TNT 

Solvent 

Fuel  Oil 

(wt%) 

(wt  %) 

(wt  %) 

5 

1.05 

28.56 

70.41 

9 

15.6 

34.1 

503 

- 

9c 

2.86 

54.0* 

43.14 

*  Consists  of  a  mixture  of  acetone  and  toluene  (12.0%  and  42.0%,  respectively). 


3 


1 
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Wt  %  of  Solvent 


9-43 


M306-4109  Figure  9*1 1 .  Tertiary  graph  iiiustrating  the  initiai  compositions  of  Tests  T-5  and  T-9. 


I 


T-5  and  T-9  mixtures  are  slightly  above  the  boundary  curve; 
however,  because  toluene  is  more  soluble  than  acetone  in  fuel  oil, 
it  was  assvmed  that  the  solution  would  be  a  single-phase  solution. 
This  assumption  was  found  to  be  wrong. 

The  1%  TNT  solution  created  for  Test  T-5  was  a  single-phase 
solution.  For  Test  T-9,  a  two-phase  mixture  was  produced  that 
comprised  liquid  and  crystallized  TNT. 

9.3.2  Temperature  effects.  The  solution  temperature  affects  the 
phase  boundaries  of  the  multicomponent  mixtures.  Solubility  data 
for  TNT  and  toluene  were  collected  from  the  Department  of  the  Army, 
Technical  Manual  on  Military  Explosives  (TM  9-1300-214,  September 
1984).  A  logarithmic  relationship  between  the  solubility  and 
temperature  was  created  from  the  data.  The  curve  fitted  to  the 
solubility  as  defined  by  the  following  equation: 

T  =  44.41  X  ln(S)  -  112.28 

Where: 


T  =  Solution  temperature  (‘F). 

S  =  Solubility  of  TNT  in  toluene  (g  TNT/100  g  sol¬ 
vent)  . 


The  solubility  data  and  the  equation  were  converted  to  a  weight 
percentage  and  are  shown  in  Figure  9-12. 

The  initial  mixture  of  TNT  and  toluene  for  Test  T-9  was  heated  to 
100 "F  in  accordance  with  the  pre-established  standard  operating 
procedures.  Mixing  of  the  heated  toluene/TNT  solution  with 
unheated  fuel  in  the  blending  tank  and  the  circulation  of  the 
solution  in  uninsulated  piping  exposed  the  solution  to  ambient 
temperatures .  During  Test  T-9 ,  which  was  conducted  in  late 
November  and  early  December,  the  ambient  conditions  were  below 
32 'F.  The  equation  describing  solubility  of  TNT  in  toluene 
predicts  that  TNT  will  precipitate  or  crystallize  from  the 
solution.  Maintaining  solution  temperature  during  all  phases  of 
the  test  is  an  important  consideration  for  future  work. 

9.3.3  Mixing.  During  preparation  of  the  TNT  and  toluene 
solution  for  Test  T-9,  the  TNT  did  not  completely  dissolve.  After 
following  the  standard  operating  procedures,  a  large  quantity  of 
explosives  was  left  undissolved  on  the  bottom  of  Tank  T-200.  The 
explosives  were  later  removed  by  the  addition  of  more  toluene.  The 
temperature  and  solvent-to-TNT  ratio  was  sufficient  to  dissolve  all 
the  TNT.  The  mixing  action  in  the  tank  was  insufficient  to 
circulate  fresh  solvent  to  the  mass  of  TNT,  and  the  time  allowed 
for  complete  dissolution  was  too  short.  This  is  a  critical  issue 
to  be  resolved  in  future  test  programs. 
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Figure  9-12.  Solubility  curve  of  TNT  in  toluene. 


10.  CONCLUSIONS  AND  RECOMMENDATIONS 


10.1  Conclusions.  Phase  I  of  the  supplemental  fuels  pilot- 
scale  tests  demonstrates  that  this  technology  has  the  potential  to 
be  an  effective  method  to  recover  useable  energy  from  waste 
explosives.  From  the  five  completed  tests,  a  large  amount  of  data 
was  collected.  Extensive  experience  was  developed  in  operating  the 
system.  From  the  data  and  operational  experience,  the  following 
conclusions  are  drawn: 

•  Dilute  TNT  solutions  can  be  fired  safely  in  a  convention¬ 
al  boiler  for  the  recovery  of  heat. 

•  Delivery  of  a  stable  and  consistent  explosives  solution 
is  necessary  for  proper  operation  of  the  boiler .  High 
concentrations  of  TNT  (i.e.,  >3%)  caused  problems  with 
the  current  test  equipment  configuration,  and  modifica¬ 
tions  are  necessary  to  the  design  if  future  development 
work  is  to  be  completed. 

•  Dilute  TNT  solutions  can  be  processed  while  meeting  the 
RCRA  regulations  concerning  air  emissions,  i.e.,  >99.99% 
destruction  and  removal  efficiency  and  particulate 
emissions  of  <0.08  gr/dscf. 

•  Emissions  of  NO^^  were  found  to  be  elevated  for  processing 
the  TNT  solution.  The  levels  of  NC^  measured  exceeded 
current  air  emissions  regulations  Ixdr  standard  boiler 
configurations. 

•  The  recovery  of  heat  as  measured  by  boiler  efficiency  was 
not  greatly  affected  when  the  boiler  was  fired  with  an 
explosives  solution. 

10.2  Recommendations .  The  development  of  supplemental  fuel 
firing  for  full-scale  applications  will  require  further  testing  to 
demonstrate  that  the  process  is  reliable  and  that  high  concentra¬ 
tions  of  explosives  can  be  successfully  fired.  As  a  first  step, 
laboratory-scale  testing  should  be  completed  to  resolve  crystalli¬ 
zation  and  solubility  problems.  The  operation  of  the  solution 
burners  was  troublesome  when  crystallized  TNT  was  present  in  the 
solution.  The  temperature  and  phase  diagrams  for  No.  2  fuel  oil, 
TNT,  and  solvents  (acetone  and  toluene)  should  be  developed  for  the 
expected  range  of  operating  temperatures  and  concentrations. 

Using  the  solution  data  developed  on  a  bench-scale  basis, 
further  pilot-scale  testing  should  be  performed  using  TNT  only. 
Before  RDX  studies,  which  are  e^^ected  to  involve  two-phase 
solutions,  are  initiated,  the  boiler  system  should  be  fully 
demonstrated  on  single-phase  TNT  solutions.  The  TNT  experiments 
should  be  designed  to  increase  the  operating  concentrations  of  TNT. 
The  pilot-scale  system,  as  discussed  in  this  subsection,  must  be 
modified  to  improve  operability  and  maintainability.  Following 
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successful  completion  of  additional  TNT  tests,  an  evaluation  and 
recommendation  for  RDX  tests  could  then  be  made. 

The  recommendations  provided  as  follows  include  specific 
changes  to  the  pilot  system  located  at  the  Hawthorne  Army  Ammuni¬ 
tion  Plant.  These  recommended  changes  will  permit  further  pilot- 
scale  demonstrations.  The  recommendations  are  as  follows: 

•  The  compressed  air  system  should  be  improved  to  provide 
heated  and  dried  air  to  the  diaphragm  pxmp  and  other  air 
operated  equipment  on  the  feed  system. 

•  The  slurry  handling  piping  and  blending  tank  should  be 
heated  and  insulated  to  maintain  a  constant  temperature 
during  all  ambient  conditions. 

•  The  mixing  equipment  and  operating  procedures  should  be 
reviewed  and  modified  to  allow  complete  dissolution  of 
the  explosives  in  solvent  prior  to  mixing  with  fuel  oil. 

•  The  instruments  for  measuring  level,  flow,  and  tempera¬ 
ture  of  the  feed  blending  system  should  be  upgraded  as 
discussed  in  Section  4. 

•  The  burners  for  fuel  oil  and  slurry  should  be  modified  to 
permit  separate  supply  and  control  of  compressed  air  to 
the  burner  nozzles.  The  supply  of  compressed  air  to  the 
explosives  solution  burner  should  be  remotely  adjustable 
and  equipped  with  instrvunentation  to  monitor  the  flow  and 
pressure  of  the  compressed  air. 

•  The  control  system  for  combustion  air  should  be  modified 
to  respond  to  the  stack  gas  oxygen  concentration  and 
avoid  the  use  of  fuel  and  explosives  solution  flow 
measurements  (the  flow  monitors  proved  too  unreliable  for 
control  purposes) . 

•  The  flame  strength  signal  should  be  investigated  to 
determine  whether  electrical  signal  interference  is  being 
caused  by  the  wiring  from  the  field  to  the  control 
system.  If  the  measured  flame  signal  strength  is  found 
to  be  accurate,  the  propane  pilot  burner  should  be 
replaced  with  a  pilot  utilizing  a  compressed  air  and 
propane  mixing  system.  A  compressed  air  and  propane 
mixing  system  can  provide  a  consistent,  high-strength 
flame  for  easy  ignition. 

•  The  data  from  the  feed  blending  system  controls  should  be 
collected  on  the  boiler  control  system  data  logger.  By 
recording  these  data  on  similar  electronic  media, 
analysis  will  be  easier. 
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APPENDIX  A 


ASTM  METHOD  D-129 
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OMignation:  0  129  -  64  (Reapprovad  1978)*' 


An 


Brittih  SttnM  4464 


). 

•nc-iiu 


u 


1). 

of  the 


Dasignation:  61/84 


Standard  Test  Method  for 

Sulfur  in  Petroleum  Products  (General  Bomb  Method)^ 

Tin*  «MdMd  k  iwrt  uader  tte  fiMd  daiinMiOB  D 129:  the  Bumlw  immediMdy  fcUowi  the  desiMiion  iDdicMet  the  yew  of 

oniiaal  adoption  or,  m  the  ewe  of  leviaoii,  the  yew  of  Iwt  leviaoiL  A  nuaber  in  pwenthewe  inAinu^  the  yew  of  Iwt  mamval  a 
npenaipi  epaloo  (f)  indiratee  an  editohal  cfaai«e  anee  the  Iik  leviaoB  or  leapprovnL 

This  mahed  was  adopud  as  a  jouttASTM‘IP  standard  in  1964. 

This  mahod  has  boat  adopud/or  use  by  poammtm  agmeits  to  nplaee  Mahod  3202  ofFtdtral  Tea  Method  Standard  So.  791b. 

*'  Non— Editorial  chinpet  eiew  mode  thromhout  in  July  1981. 
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I  in  the  acthod. 


1 1.  Scope 

I  1,1  This  test  method  covers  the  detenninatioD  of  sulfur  in 
peroieum  products,  ioduding  lubricatiiig  oils  containing 
^tives,  additive  concentrates,  and  lubricating  greases,  that 
I  goiiot  be  burned  completely  in  a  wick  lamp.  The  method  is 
gpiic^le  to  any  petroleum  product  su£Sdently  low  in 
'  loistihty  that  it  can  be  weighed  accurately  in  an  open  sample 
bolt  and  containing  at  least  0.1  %  sulfur. 

Note  I— This  method  is  not  applicable  to  samples  containing 
dnoB  that  give  teaiduca,  other  than  barium  which  are 

■DiuUe  in  dilute  hydrachkmc  add  and  would  interfere  in  the 
ptdpitation  step.  These  interfering  elements  include  iron,  aluminum, 
aldnai.  silicon,  and  lead  which  are  sometimes  present  in  greases,  lube 
d  additives,  or  additive  oils.  Other  add  insoluble  materiab 
■sfere  are  silica,  molybdenum  disulfide,  «>*«««!.  him  em, 

BOhod  is  not  applicable  to  used  oUs  containing  wear  metals,  and  ^  or 
iota  Grom  contamination.  Samples  that  are  exduded  can  be  analyzed 
h  ASTM  Test  Method  D  1352,  Test  for  Sulfur  in  Petroleum  Products 
IHglHTemperatute  Method).^ 


t  Sanminry  of  Method 

11  lie  sample  is  oxidized  by  combustion  in  a  bomb 
entaining  oxygen  under  pressure.  The  sulfur,  as  wiifat*  in 
te  bomb  washings,  is  determined  giavimetrically  as  barium 
alhte. 

12  Safety'— Ancr  adherence  to  all  of  the  provisions  pre- 

hereafter  ensures  against  explosive  rupture  of  the 
or  a  blow-out,  provided  the  bomb  is  of  proper  design 
•“  construaion  and  in  good  mechanical  condition.  It  is 
^able.  however,  that  the  bomb  be  enclosed  in  a  shield  of 
W  p/are  at  least  13  mm  thick,  or  equivalent  protection  be 
prided  against  unforseeable  contingencies. 


3.  Apparatu  and  Materials 

3. 1  Bomb,^'*  having  a  capacity  of  not  less  than  300  mL,  so 
constructnl  that  it  will  not  leak  during  the  test  and  that 
quantitative  rmvery  of  the  liquids  from  the  bomb  may  be 
achieved  rmdily.  The  inner  surface  of  the  bomb  may  be 
made  of  stainless  steel  or  any  other  material  that  will  not  be 
affect^  by  the  combustion  |»ocess  or  products.  Material* 
used  in  tte  bomb  assembly,  such  as  the  head  gasket  and 
lead’wiie  insulation,  shall  be  resistant  to  beat  and  chemical 
action,  and  shall  not  undergo  any  reaction  that  will  affect  the 
sulfur  content  of  the  liquid  in  the  bomb. 

3.2  Sample  Cup,  platinum,  24  mm  in  outside  diameter  at 
the  bottom,  27  mm  in  outside  diameter  at  the  top,  12  mm  in 
height  outside,  and  weighing  10  to  1 1  g. 

3.3  Finrijr  fVire.  platinum,  approximately  No.  26  B  &  S 
gage,  27  SWG,  or  equivalent 

CautMo — The  switch  in  the  ignition  circuit  shall  be  of  a 
type  which  remains  open,  except  when  held  in  closed  position 
by  the  operator. 

3.4  Ignition  Circuit,  capable  of  supplying  sufficient  cur¬ 
rent  to  ignite  the  cotton  wicking  or  nylon  thread  without 
melting  the  wire.  The  current  shall  be  drawn  from  a 
stepKlown  transformer  or  from  a  suitable  battery. 

3.5  Cotton  Wicking  or  Nylon  Sewing  Thread,  wbivt. 

4.  Reagents  and  Materials 

4.1  Purity  of  Reagents— Keag/asx  grade  chemicals  shall  be 
used  in  all  tests.  Unless  otherwise  indicated,  it  is  intended 
ttot  all  reagents  shall  conform  to  the  specifications  of  the 
0)n^^  on  Analytical  Reagents  of  the  American  Chem¬ 
ical  Soaety,  where  such  specifications  are  available.^  Other 
grades  may  be  used,  provided  it  is  first  ascertained  that  the 


**  “•••wS  k  vwkr  the  juriidienen  of  ASTM  Comininae  D-2  on 
Producti  tad  Lubhcuiti. 

^^editioo  effi^ve  Aug.  31,  1964.  OrifmaUy  iaued  1922.  la  1949.  reviaed 
former  D 194.  Replacci  D  129  -  62. 

the  IP,  tlut  mcihod  is  uadcr  the  juiisdictioa  of  the  Staadardizaiioo 


Book  ofASTU  SumdaHs,  Vd  05.01. 


of  aew  Md  used  oxyiea  combustion 
^bs  m  dentbed  u  ASTM  Reoommeaded  Pnetioe  E  144,  for  Sefc  Use  of 
OKy^  CombuAioa  Bombs.  AnnwU  Book  of  ASTM  Stwuiards,  Vd  14.02. 

A  bomb  conformiof  to  the  ten  spedfkatioas  ia  IP  Stnadeid  IP  12  is  tiiiuble 
i«i  Chemied  Society  SpedfiettioM.-  Am.  Chem^ 

^  Washiagioii,  D.C  For  lunesiions  on  the  temng  of  fwieatt  not  listed  by 

tbeAffloicu  Chemied  Society,  me  **Reefeat  Chemieds  tad  Standards.*  by 
Noitiind  Co..  Inc..  New  York,  N.  Y.,  and^^nitrt 
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reagent  is  of  sufficiently  high  purity  to  pemit  its  use  without 

lessening  the  accuracy  of  the  determination. 

4  2  Purity  of  U'arer— Unless  otherwise  indicated,  reter- 
ences  to  water  shall  be  understood  to  mean  distilled  water  or 

CMoride  Solution  (85  g/litre>— Dissolw  1(X)  g 
of  barium  chloride  dihydrate  (Baa2' 2H2O)  in  distilled  water 

and  dilute  to  1  liter. 

4.4  Bromine  Water  (saturated). 

4.5  Hydrochloric  Acid  (sp  gr  l.l9>-Concentrated  hydro¬ 
chloric  acid  (HQ).  .  cifnr 

4.6  Oxygen,  free  of  combusnble  matensd  and  sulfiir 

compounds,  available  at  a  pressure  of  40  atm  (4 1  Icgfrcm  ). 

4  7  Sodium  Carbonate  Solution  {50  g/hm)—D\ssol\t  135 

g  ^sXm  carbonate  decahydrate  (Na2COr  lOH2p)  or  its 
equivalent  weight  in  distilled  water  and  dilute  to  I  htre. 

4.8  White  Oil.  USP.  or  Liquid  Paraffin.  BP.  or  equivalent. 

5.  Procedure 

5  1  Preparation  of  Bomb  and  Sample— Cut  a  piece  of 
firing  wire  100  mm  in  length.  Coil  the  middle  ^on  (about 
20  mm)  and  attach  the  free  ends  to  the  teraiinals.  Arrange 
the  coil  so  that  it  will  be  above  and  to  one  side  of  the  sample 
cup.  Insert  between  two  loops  of  the  coil  a  wisp  of  cotton  or 
nylon  thread  of  such  length  that  one  end  will  extend  into  the 
s^ple  cup.  Place  about  5  mL  of  Na2COj  solution  in  the 
bomb  (Note  2)  and  rotate  the  bomb  in  such  a  mMner  that 
the  interior  si^ace  is  moistened  by  the  solution.  Inttoduce 
into  the  sample  cup  the  quantities  of  sample  and  wmte  oil 
(Notes  3  and  4)  specified  in  the  following  table,  weighing  the 
sample  to  the  nearest  0.2  mg  (when  white  oil  is  used,  ^  the 
mixture  with  a  short  length  of  quartz  rod  and  allow  the  rod 
to  remain  in  the  sample  cup  during  the  combusuon). 

Note  2 _ After  repeated  use  of  the  bomb  for  sulfur  determination  a 

ftlm  may  be  noticed  on  the  inner  surface.  This  duUness  shoi^  be 
removed  by  periodic  polishing  of  the  bomb.  A  saus^ry  “e^®*  I" 
doing  this  is  to  route  the  bomb  in  a  lathe  at  about  300  rpm  and  polish 
the  inside  surface  with  emery  polishing  papers  Gnt  No.  Vo.  or  equivalent 
naoer.‘  coated  with  a  light  machine  oU  to  prevent  cutting,  and  then  with 
a  of  grit-free  chromic  oxide’  and  water.  This  procedure  will 
remove  all  but  very  deep  pits  and  put  a  high  polish  on  the  surtro. 
Before  the  bomb  is  used  it  should  be  washed  with  soap  and  water  to 
remove  oil  or  paste  left  from  the  polishing  operation. 

Canti^fri — Do  not  use  more  than  l.O  g  total  of  sample  and 
white  oil  or  other  low  sulfur  combustible  material  or  more 
than  0.8  g  if  the  IP  12  bomb  is  used. 

Sulfur  Content 
percent 

0.0 

0.3  to  0.4 


5  or  under 
Over  3 


Weifbtor 
Semple,  g 

0.6  to  0.8 
0.3  to  0.4 


Weight  of 
White  Oil.  g 


Chlorine  Content 

Weight  of 

percent 

Sample,  g 

White  Oi, 

2to5 

0.4 

0,4 

Over  5  to  10 

0.2 

Oi 

Over  10  to  20 

O.l 

0.7 

Over  20  to  50 

0.05 

0.7 

Note  4— If  the  sample  is  not  readily  miscible  with  white  oil, , 
other  low  sulfur  combustible  diluent  may  be  substituted. 
combined  weight  of  sample  and  nonvolatile  diluent  shall  not 
g  or  more  than  0.8  g  if  the  IP  12  bomb  is  used.  ^ 

5.2  Addition  of  Oxygen — Place  the  sample  cup  in  po^ 
and  arrange  the  cotton  wisp  or  nylon  thread  so  that  the  ^ 
dips  into  the  sample.  Assemble  the  bomb  and  listen « 
cover  securely.  Caution— not  odd  oxygen  or  ignif^  ^ 
sample  if  the  bomb  has  beenjarredo  dropped,  or  tilted.  Ac 
oxygen  slowly  (to  avoid  blowing  the  oil  from  the  cup)  uqMfl 
pressure  is  reached  as  indicated  in  the  following  table,  p 


I 


Note  3— Use  of  sample  weights  coniainit^  over  20  mg  of  chlorine 
may  cause  corrosion  of  the  bomb.  To  avoid  this,  it  is  recommendedthat 
for  samples  containing  over  2  %  chlorine,  the  sample  weight  be  based  on 
the  chlorine  content  as  given  in  the  following  table: 


Minimum  Gage 

MixiaumC^ 

Capicity  of 

PresKue,*  atm 

PrmwR.*,, 

Bomb,  ml 

kgf/cm^ 

300U)  3S0 

38  (39) 

<0(4|) 

3S0U400 

35  (36) 

37(31) 

400  to  430 

30(31) 

32(33) 

430  to  300 

27  (28) 

29(30) 

^The  minimum 

piesniies  are  specified  to  provide 

Mflicieot  «!), 

complete  combustion  and  the  maximum  pressures  represent  a  s^nyn^ 

•  Emery  Polishing  Piper  Grit  No.  miy  be  purchased  from  the  Behr-M^mog 
Co..  Troy.  N.  Y.  Chromic  oiide  miy  be  purchased  from  J.  T.  Baker  A  Co.. 
Phillipabuff.  N.  J. 


water  bath.  Connect  the  terminals  to  the  open  deo^ 
circuit  Close  the  circuit  to  ignite  the  sample.  Ciotke 
not  go  near  the  bomb  until  at  least  20  s  after  firing.  Re 
the  bomb  from  the  bath  after  immersion  for  at  least  lOA 
Release  the  pressure  at  a  slow,  uniform  rate  such  tfasH 
operation  requires  not  less  than  1  min.  Open  the  bomi 
examine  the  contents.  If  traces  of  unbumed  oil  or 
deposits  are  found,  discard  the  determination  andfl 
oughly  clean  the  bomb  before  again  putting  it  in  use 

2).  .  .  .  i 

5.4  Collection  of  Sulfur  Solution — Rinse  the  intCM^ 
the  bomb,  the  oil  cup.  and  the  inner  surface  of  the 
cover  with  a  fine  jet  of  distilled  water,  and  coUe  • 
washings  in  a  6(X)-mL  beaker  having  a  mark  to  indie 
raL.  Remove  any  precipitate  in  the  bomb  by  meamj 
rubber  policeman.  Wash  the  base  of  the  terminals  uai^ 
washings  are  neutral  to  a  suitable  indicator.  Add  10  , 

saturated  bromine  water  to  the  washings  in  the  beaks  ! 
volume  of  the  washings  is  normally  in  excess  of  300  J 
Place  the  sample  cup  in  a  50-mL  beaker.  Add  5 
saturated  bromine  water,  2  mL  of  HQ,  and  enough  d  j 
water  just  to  cover  the  cup.  Heat  the  contents  of  the 
to  just  below  its  boiling  point  for  3  or  4  min  and  addtM 
beaker  containing  the  bomb  washings.  Wash  the  samrn 
and  the  50-mL  beaker  thoroughly  with  distilled  1 
Remove  any  precipitate  in  the  cup  by  means  of  a 
policeman.  Add  the  washings  from  the  cup  and  ^ 
beaker,  and  the  precipitate,  if  any,  to  the  bomb  wash  t 
the  600-mL  beaker.  Do  not  filter  any  of  the  washing 
filtering  would  remove  any  sulfur  present  as 
material.  W 
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5.5  Determination  of  Sulfur— Ewporstt  the  combined 
fishings  to  200  mL  on  a  hot  plate  or  other  source  of  heat 
j^jjust  the  heat  to  maintain  slow  boiling  of  the  solution  and 
^  10  mL  of  a  BaGa  solution,  either  in  a  fine  stream  or 
jjopwise.  Stir  the  solution  during  the  addition  and  for  2  min 
iliereafter.  G>ver  the  beaker  with  a  fluted  watch  glass  and 
^tinue  boiling  slowly  until  the  solution  has  evaporated  to  a 
^unie  approximately  75  mL  as  indicated  by  a  mark  on  the 
li^aker.  Remove  the  beaker  from  the  hot  plate  (or  other 
iPiiice  of  heat)  and  aUow  it  to  cool  for  1  hr  before  filtering. 
fOter  the  supernatant  liquid  throu^  an  ashless,  quantitative 
^  paper  (Note  5).  Wa^  the  precipitate  with  water,  first  by 
j(cantation  and  then  on  the  filter,  until  free  from  chloride, 
ftansfer  the  paper  and  precipitate  to  a  weighed  crucible  and 
jiy  (Note  6)  at  a  low  heat  until  the  moisture  has  evaporated. 

the  paper  completely  without  igniting  it,  and  finally 
jigite  at  a  bright  red  heat  until  the  residue  is  white  in  color. 
ffyg  ignition  is  complete,  allow  the  crucible  to  cool  at  room 
ifOipeiature,  and  weigh. 

SOTE  5— A  weighed  porcelain  filter  enidblefSelas  type)  of  S  to  9-4ID 
pgiDsV  may  be  used  in  place  of  the  filter  paper.  In  this  case  the 
gedpitate  is  washed  free  of  chloride  and  then  dried  to  constant  weight 
g300±25*C 

SoiE  6— A  satis&ctory  means  of  drying,  charring,  and  igniting  the 
pffs  and  precipitate  is  to  place  the  crucible  containing  the  wet  filter 
pfB  in  a  cold  electric  muffle  furnace  and  to  turn  on  the  current 
Drying,  chatiing,  and  ignition  usually  will  occur  at  the  desired  rate. 

5.6  Blank— yiakt  a  Uank  determination  whenever  new 
rogents,  white  oil,  or  other  low>sulfur  combustible  material 
at  used.  When  running  a  blank  on  white  oil,  use  0.3  to  0.4  g 
and  follow  the  normal  procedure. 

i  Caknlatioa 

6.1  Calculate  the  sulfur  content  of  the  sample  as  follows: 

Sulfur,  weight  percent  -  (/*  -  fl)13.73/lF 

•here: 

F  w  grams  of  BaS04  obtained  from  sample, 

B  *  grams  of  BaS04  obtained  from  blank,  and 
W  «  grams  of  sample  used. 


7.  Report 

7.1  Report  the  results  of  the  test  to  the  nearest  0.01  %. 


8.  PredsioB 


8.1  The  precision  of  this  test  is  not  known  to  have  been 
obtained  in  accordance  with  currently  accepted  guidelines 
(for  example  in  Committee  D-2  Research  Report  RR: 
D02-1007,  “Manual  on  Determining  Precision  nata^  for 
ASTM  Methods  on  Petroleum  Products  and  Lubricants”). 

8.1.1  Repeatability — The  difference  between  two  test  re¬ 
sults,  obtained  by  the  same  operator  with  the  same  apparatus 
under  constant 'operating  conditions  on  identical  test  mate¬ 
rial,  would  in  the  long  run,  in  the  normal  and  correct 
operation  of  the  test  method,  exceed  the  following  values 
only  in  one  case  in  twenty: 

8.1.2  Reproducibility— Tht  difference  between  two  single 
and  independent  results  obtained  by  different  operators 
working  in  different  laboratories  on  idendcai  test  material 
would,  in  the  long  run,  in  the  normal  and  correct  operation 
of  the  test  method,  exceed  the  following  values  only  in  one 
case  in  twenty. 


SulAir. 

woght  peroent 

0.1  to  0.5 
0.5  to  1.0 
1.0  to  1.5 
1.5  to  2.0 
2.0  to  5.0 


Repettabiiity 

0.04 

0.06 

0.08 

0.12 

0.18 


Reprodudbiiity 

0.05 

0.09 

0.15 

0.25 

0.27 


Note  7^Tho  predaoo  shown  in  the  above  table  does  not  apply  to 
samples  containing  over  2  %  chlorine  because  an  added  restriction  on  * 
the  amount  of  sample  which  be  ignited  is  *"'poiied- 
NoTE  8— This  method  has  been  coopentively  tested  only  in  the 
lange  of  0.1  to  5.0  %  sulfur. 

Note  9^The  following  information  on  the  precision  of  this  method 
has  been  developed  by  the  Institute  of  Petroleum  (London): 

(n)  Results  of  duplicate  tests  should  not  differ  by  more  than  the 
following  amounts: 

Repeatability  Reproducibility 

0.016  X  +  0.06  0.037  x  +  0.13 

where  X  is  the  mean  of  duplicate  test  results. 

{b)  These  precision  values  were  obtained  in  1960  by  statistical  ex¬ 
amination  of  interlaboratory  test  results.^  No  limits  have  been  estab¬ 
lished  for  additive  concentrates. 


^  IP  Standards  for  Petroleum  and  Its  Products,  Part  I,  Appendix  E. 


Amart^  SocMy  ter  Tasftep  and  ifwarteli  laftaa  no  poateon  rmptctfng  ttm  vaMMy  of  any  paranr  hgftts  asaarrad  in  connection 

wananyawnmanttenadteftetamndwtf.  (tearsof  (MaatandandaraaxpraaslyadvisadfnardararnNnaPonoffna  vcikuty  ot  ony  $uch 

riptei,  and  the  rt$k  at  intrtnganmt  at  such  rightt,  art  ontinty  ttmir  own  rmponaibiUty. 


7teiaianctertfh«te^iorevteten#anyitewhy(naraaponateteteenntea/coffVTVfteowidmusf  OaroWawadaiiyyf/yayaafsand 
if  not  rmrtmO,  aitfm  rmopfwod  or  withdrawn.  Your  commanta  an  mvitad  aithar  tof  rmrmion  ot  this  standatO  or  for  additionat  stanoarda 

Haadquanara.  Your  oommatoa  arW  racaiva  carafui  cortgidaration  at  a  moating  of  tha  raaponaiOta 
taehntca/  Gommtnaa,  wNch  you  may  mtand.  tf  you  foot  dm  your  commanta  ham  not  racaimd  a  fair  haaring  you  shouid  maka  vour 
¥iawa  tmtwm  fo  tea  AS7W  Comrnmaa  on  StandOfda,  1916  Race  St,.  Phiiadaiphia.  PA  19103. 
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APPENDIX  B 


STACK  SAMPLING  DATA 


•  RAW  TEST  DATA 

•  laboratory  reports 

•  SAMPLE  CALCULATIONS 

•  EQUIPMENT  CALIBRATIONS 


540C/FM 


4/15/91 


RAW  TEST  DATA 


540C/FM 


4/15/91 


f 


TRAVERSE  POINT  LOCATION  FOR  CIRCULAR  DUCTS 


GAS  VELOCITY  AND  VOLUME  DATA  FORM 


Plant  ij  <  ^ 

Date  4P~J1/-9^  Ruft  no. 
Operators 

Barometric  pressure,  In.  Hg  __ 
Pitot  tube  identification  no. 


_  Location  M-C'  - 

24-hr.  clock  time 
Stack  diameter  or  dimensions,  i 
Cross  sectional  area,  ft 
_  cp  .  n 


Traverse 

Velocity 

Point 

head  (^p) , 

Number 

in.  H2O 

Static 
pressure^ 
(r  static) 

in.  H2O 


Cyclonic  flow  determination 


Ap  at  0®  Angle  (o<) 

reference  which  yields 
a  nul  I 


SS'  I  V 


S, 


Avg.  f  AP  lAvg.  Ts 


I 


g.  r  static 


Must  be  <10  degrees  to  be  acceptable 


GAS  VELOCITY  AND  VOLUME  DATA  FORM 


Plant  T^A 

Date  /i'rihn  Run  no. 
Operators^ 

Barometric  pressure,  in.  Hg 
Pitot  tube  identification  no. 


Location 

24-hr.  clock  time  _ 

Stack  diameter  or  dimensions,  i 

_  Cross  sectional  area,  ft 

_ Cp  _ifV _ 


Traverse 

Velocity 

Point 

head  (cp) , 

Number 

in.  H2O 

Static 
■pressure^ 
(p  static) 
in.  H2O 


Cyclonic  flow 

determination 

Ck  p  at  00 
reference 

Angle  (oc) 
which  yields 
a  nul  1  Ap 

-O/TS* 


inew.H 


m 


la^iBKAl! 


IZ&liir. 


Avg. 


Must  be  <10  degrees  to  be  acceptable 


GAS  VELOCITY  AND  VOLUME  DATA  FORM 

Plant  Location 

Date  /<?/i/p^  ^Run  no.  24-hr.  clock  time 

Operators  Stack  diameter  or  dimensions,  I 

Barometric  pressure,  in.  Hg  Cross  sectional  area,  ft 

Pitot  tube  identification  no.  Co  . 


Traverse  Velocity 
Point  head  (^p) 
Number  in.  H.O 


Tempera tur 


Static 
pressure, 
(P  static) 
in.  H^O 


Cyclonic  flow 

determination 

c.p  at  0° 
reference 

Angie  (e<) 
which  yields 
a  nul  1  z^p 

lO/^ 


4 

gc/o 


y)/o 


•  O 


xmmEisk 


Avg.  T  AP  Avg ,  Ts 


Avg.  r  static 


Must  be  <10  degrees  to  be  acceptable. 


PARTICULATE  FIELD  DATA  FORM  Sheet 


a 

E 


1> 

I  ^ 


HI  ^ 


.V  4 

"r-  '$> 


•—o  _ t 


^  U  i 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant  US^/Ay*^lA- _ ^Sample  date 


riaiiw  t  f' tf'  r  # 

Samole  location 

Run  number  ‘.A- 

Samole  recoverv  oerson  /^/ ?- 
Filterfs)  number  S 

Recoverv  date 

MOISTURE  -  _  - 

Impinqers 

Final  volume  (wt)  37  ^ 

ml 

(g) 

Silica  qel 

F i na  1  wt  ^  <1 

_ ^g 

Initial  volume  (wt)  ^Od> 

ml 

^9) 

Initial  wt  q 

_ g 

Net  volume  (wt)  7  !  ^ 

(g) 

Net  wt  ^7 

_ g 

Total  moisture 

g 

lULoi  muidLure  u  ^  y 

Color  of  silica  gel  !/^/ 

Description  of  imptnger  water 


RECOVERED  SAMPLE 

Blank  filter  container  number  Sealed 
Filter  container  number  “1^/^  Sealed 
Description  of  particulate  on  f i 1  ter 


Acetone  rinse 
container  number 


Tih  P/hT'-r'^/A 


Acetone  blank  ^  ^  a  _ _  , 

container  number  / 


Samples  stored  and  locked 


ic::! 


Remarks 


Liquid  level 
marked?  ___ 

Liquid  level 
marked?  _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Rema  r  ks _ _ 


o 

^  W  w  i  - 
,  _  o  •  ^  a 
H  ^  o  c  • 

_>^'«i.  —  oacvti 

<o*<o«)c-owe^**'*^ 

<-*-*0Q.3E«««9O 

a.vj«Joee<s«nx:cz 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant  _ ^Sample  date — 9. - - 

sample  location  number__^e^ - C'^^.  ^ 

Sanple  recovery  person  (t  Recovery  date  - 

Filter(s)  number _ _ _  ■  - 


MOISTURE 


ml 


Impinqers 
Final  volume  (wt) 

Initial  volume  (wt) 

Net  volume  (wt) 

Total  moisture 
Color  of  silica  gel 
Description  of  implnger  water 


2.00 

6^^ 


-4. 


(g) 
1  (g) 

ml  (g) 

.g 


Silica  gel 
Final  wt 


Net  wt 


:  _  g  _ 

wt  39^  _ 

11 

/f  ^  p 

g 

7^  / 

7L 


r 

RECOVERED  SAMPLE 

Blank  filter  container  number  _ 

Filter  container  number_  TlB~  pAy-r  -  19^7 

Description  of  particulate  on  filter 


Sealed^ 

Sealed 


Acetone  rinse 
container  number 

Acetone  blank 
container  number 


'  kcXK^  ~o  { 


Samples  stored  and  locked 


Remarks 


Liquid  level 
marked?  _ 

Liquid  level 
marked?  _ 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Rema  r  ks 


Comments 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


p  I  ant  ^ 

Sample  I  oca  1 1  on  _ 

Sample  recovery  person  y^/V/5^ 
Fllter(s)  number  J 


_S ample  date_  /^/ 
_Run  number  Oa/^ 
Recovery  date_ 


Impingers 

.  - 

f7^ 

-  - 

MOISTURE 

Silica 

Final  volume  (wt) 

7J1  f 

_ ml 

(9) 

Final  wt  _ 

Initial  volume  (wt) 

?oo 

ml 

(9) 

Initial  wt 

Net  volume  (wt) 

^ml 

(9) 

Net  wt  _ 

Total  moisture 
Color  of  silica  gel 


Description  of  impinger  water  — 


"hoo 
ie>  ' 


RECOVERED  SAMPLE 

Blank  filter  container  number  ~ 

Filter  container  number  "  f^/h~T  ~  / 

Description  of  particulate  on  filter 


Sealed^ 

Sealed 


Acetone  rinse  _ 
container  number  7 

Acetone  blank  ^ 
container  number  Wk 


/c  n/A 

-o  / 


Samples  stored  and  locked_ 
Rema  r  ks _ _ 


Liquid  level 
marked?  _ 

Liquid  level 
marked? 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody^ 


Convnents 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant 


_Safflple  date_ 
Run  number 


Ca 


Sample  location  ^ _ -  — 

Sanple  recovery  person  Recovery  date 

Fi  1  ter  (s )  number  - 


Impinqers 
Final  volume  (wt) 
Initial  volume  (wt) 
Net  volume  (wt) 

Total  moisture 
Color  of  si  1 ica  gel 


MOISTURE 


_ml  (g) 
mU  (g) 

(g) 


Silica  gel 

Final  wt  '7 

Initial  wt _ 

Net  wt 


l>cPO 


/7  "g 


q 


Description  of  impinger  water 


RECOVERED  SAMPLE 
Blank  filter  container  number  Cr 

Filter  container  number  "  PAy/f"  ^  ^  ^ 

Description  of  particulate  on  filter 


Sea1ed_ 

Sealed 


Acetone  rinse  ,-r— »  — /5>  Liquid  level 

container  number  /  ^  fff/i  marked?  ____ 

Acetone  blank  ^  .  /a  /  Liquid  level 

container  number  '*~dP  f  marked?  ___ 

Samples  stored  and  I ocked 

Remarks 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Remarks _ 


®  o 

4)  C. 
X 

c 

o- 


Id;  a; 

CL  E  E 

^  <1  u  u 
> 

>  « 

*  u 

*  c  ^ 

j  i.  ^ 

€>  • 

'H-  «  ^ 

€1  **  Ci 

I  flC  c  o 

.  U  4-»^ 

I  L55: 

:  IJ^d 


1  £ 
= 

6 


^  il  c 
O  —  —  S 

u  —  —  ®  c^  r  ^ 

«  4^  «  ^  V 


c  —  — 

I  O  »  lA.  Ul 


)  z 


■c 

1  V> 


c  >  • 
m  **  V 

—  —  o 

&.  o  .J 


w  4^  4^  NX  r 


>  .—  o  ^£-  .  s " 

a.*co^cx  ^ 

E*>  C^UA-»U4) 

Ai^vQXXXccm 

O  •WQ. 

4^  O  C  « 

«Z4»  •^k.WWVDi) 

w  •«oa«>«>«)^xx 
«  CXwE4N»4^«iO  O  O 
a3E«««j)«^uL. 
oo:<tt«/>xxXA.a.a. 


<J- 

1 

K 

K 

1! 

81 

V 

At 

E 

*o  ~ 

Comments: 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant_  f _ 

Sample  location  _ / _ 

Sample  recovery  person  m' ? 
Filter(s)  number^ _ 


Sample  date_ 
Run  number 


Recovery  date  /fc? 


MOISTURE 


Implnqers 
Final  volume  (wt) 
Initial  volume  (wt) 
Net  volume  (wt) 

Total  moisture 
Color  of  sil ica  gel 


2n(^  (g) 

2kyD  mi  (g) 
~i(p  ^jtii  (g) 


Silica  qe 

1 

Final  wt 

_ g 

Initial  wt _ 

30<S>  .q 

_ g 

Net  wt  _ 

/77q 

_ ^g 

w  . 

/^/-g  /L 

^  ^  ^  y  A 


Description  of  Impinger  water  C ^ 


RECOVERED  SAMPLE 

Blank  filter  container  number  / i 9*5^  v  Sealed _ 

Filter  container  number  ~/ ~~ /^>v7~~ Sealed - „ 

Description  of  particulate  on  filter _ _ _ _ _ 


Acetone  rinse  _  ^  ^i/A.  Liquid  level 

container  nunfcer  1'^  marked?  ___ 

Acetone  blank  yi,  /  a  / 

container  number  / _ marked?  ___ 

Samples  stored  and  locked _ _ _ _ _ 

Rema  r  ks _ _ _ — 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Rema  r  ks _ 


0)  o 
0)  c. 
x: 

</)  c 
O' 


^  ii  (k^ 


c'=?“ 

I—  o  c 

•  CO 

)  C  C  4-» 

:  O  O  O  rv 

U  a 

4J  •—  X 
f  L.  <0  U. 

0)  U 


,  •  {Q;  <2; 

ifk—  CL  S  B 
^  S  u  o 

'.ilk 


I  «A  i.  •!  XJ 

0.0  4 

I  W4-  «)  ] 

O  4.1 

1  0)  oc  o  o 

L.  .u  ^ 

3  I  O 

.  «A  1^ 

«A  I  (0 

O  \9)  ^  • 

I  I-  ^  10  O 

O.  U  ^  ^  C 

U  4^  <0  U 

—  o  —  —  o 

4.1  10  44  (D  4.1 

<0  ^  —  C  — 

4.1  C 

(/)  O  — >  b.  U. 


^  'Svo  o  JS  • 

^r'dis: 

—  4.»  o  C  O 

4-»  4J  10  *  t)  •  — 

c  >^  10  u  —  o  a 

f04.iU€)C^UE 

^—OOSElOO 

a.cj^Oflc<cQ«/>: 


o 

tfl  u 

L.  ^  0) 

o  c  ^ 
>  —  E 
<0  0  3 
^  O.  C 


Comnent 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 


Plant  U  AA -0 

Sample  date_ 

/(P-3I-S  O 

Fannie  location 

Run  number _ 

nerson 

Recovery  date  J 1  - 1  “  ^  ^ 

Impinqers 

Final  volu^ia  (wt)  ml  (q) 

MOISTURE  -  -  .  . 

Silica  qel 

Final  wt  ^  q 

_ ^9 

Initial  volufna  (wt)  ^9^ 

Initial 

wt  ^ - 

_ g 

Nat  VO  luma  (wt)  ml 

>(.J  Net  wt 

/fe  ^ 

q 

Total  moisture  ^  Z.  L^g 

Color  of  silica  ael  Vz. 

J 

L 

n»<r-rinfion  of  imoinaer  water 

RECOVERED  SAMPLE 

filter  container  number  hi-T~ 

Sealed 

Filter  container  number  J*n‘n'4  ^  ""PAvT 

Sealed  xX 

Description  of  particulate  on  filter 

Ul 

Acetone  rinse  -  o  o-t-  r. i  i 

Liquid 

marked? 

level  , 

Acetone  blank  ^  /  /L.  ~-t, 

container  number  r*^y?V^ 

.  Liquid 

~c>  f  marked? 

level 

Vc-^ 

Samples  stored  and  1ocked_ 
Remarks _ 


J 


Date  of  laboratory  custody _ 

Laboratory  personnel  taking  custody 
Rema  r  ks _ 


;'^|g 

d  c 

-CO 


c  c  w  ^ 

o  o  «  ^ 

mmm 

U  40 

«  O  —  #♦ 

W  — 

^  H»  C  • 

E  « 

^  C  ^  3 
^  «  *1# 
^  E 

-2  *“  a  g 

N  w  3  E 
N  ®  O  _ 
o  4i«  U  ^ 

!  g  g  g 


•  o  W  3 
O)  W  •  «» 

i  J5 

<  ^  K  < 


P  a  E  E 

U<1«‘5 

•  o 

u.  —  «  , 

®  s  g  ^  ^ 

s  ^  s  >  ^. 

3w4»  • 

44  O  44 

U  W  .w  ^ 

<1  3  I  « 

a  01  1^  ^ 

E  01  140 

«l  0)  I)  ^ 

4«  U  ^40 

aw  « 

§«  *4  JO  ^ 

^  10  44  40 
01  40  e  < 

01  44  e  < 

<  «/)  O  ^  Iw  1 


EHBIR 


EEgBBBiMaSii 


•w  .  cft»  .  9 

O  •  X  •-»  *2 

1,^  a  •  c  o  ^  40  X 

“fiOl  C^U44W 

^  «  01  K  o»  • 

uXQQ*O0)— ^ 
•  w&  XXX»^ 
O  C  «l 

2«|  .^WWi.Uf 

—  oao»v«>xx 
CXWEW4tf4400 
3§4040VV«WW 
aC<fficr)X£xo.O. 


5Jant 

.pie  location  _ 

Sample  recovery  person  nny'5 
Filter /thimble  number(5) 


SAMPLE  RECOVERY  AND  INTEGRITY  DATA  FORM 
_ _  Sample  date 


Run  number  ^ 
Recovery  date 


/r//. 


Impinge  rs  /C^C/ 

Final  volume  (wt) 

Initial  volume  (wt)  ‘2cX^ 
Net  volume  (wt) 

Total  moisture 
Color  of  si1 ica  gel 
Description  of  Impinger  water 


MOISTURE 

S1 1  lea 

/c^O 

^  «t  (g) 

Final  wt 

_  n\  (g) 

Initial  wt 

ml  (g) 

Net  wt 

c/e* 


RECOVERED  SAMPLE 

Blank  filter  container  nunber  A? ^7^^ 

Blank  XAD  container  number 
Filter/  ;  container  number  ~1 

/  XAD  /  :  container  number  7S  '  / 

.  .Iter/  XAD  X-  container  number 
Filter/  XAD  container  number 
Description  of  particulate  “^AyP 

Condenser  water  and  condenser  water 
container  number (s)  _ 


Front -ha If  solvent  rinse 
container  number (s) 

Impinger  contents  and  back-half 
water  rinse  container  number(s)  _ ^ 


Back-half  solvent  rinse 
container  number 

Water  blank 

container  number 

Solvent  blank 

container  number  _ 


/Jl74y^/£-  /5/7>V^ 


Samples  stored  and  locked 
Remarks  _ 


3/f 

c 


Sealed 

Seated 

Sealed 

Sealed 

Sealed 

Sealed 


Liquid  level 
marked  ?  _____ 

Liquid  level 
marked  ?  _____ 

Liquid  level 
marked  ?  / 

Liquid  level 
marked  ?  ___ 

Liquid  level 
marked  ?  _____ 

Liquid  level 
marked  ? 


te  of  laboratory  custody  ______ 

Laboratory  personnel  taking  custody 
Remarks 


LABORATORY  REPORTS 


540C/FM 


4/15/91 


ROY  F.  WESTON,  INC. 

Lionvilltt  Laboratory 

••REVISION** 

CLIENT:  USATHAMA-HWAAP  SAMPLES  RECEIVED:  ll>05-90 

RFW  #:  9011L465 
W.O.  #:  2281-08-02 

INORGANIC  NARRATIVE 

The  following  is  a  summary  of  the  quality  control  results  and  a 
description  of  any  problems  encountered  during  the  analysis  of 
this  batch  of  samples: 


1.  The  analytical  methods  applied  by  the  laboratory  in  the 
analysis  of  air  samples  contained  in  this  batch  were 
derived  from  the  Federal  Register,  40  CRF,  Part  60, 
Revised  July  1,  1988,  The  Compendium  of  Methods  for  the 
Determination  of  Toxic  Organic  Compounds  in  Ambient  Air. 
EPA  -  600/4-84-041,  May  1987,  and  NIOSH  Manual  of 

Analytical  Methods .  2nd  &  3rd  Editions. 


A 


^lJ  U 


Jack  R.  Tuschall,  Ph.D. 
Laboratory  Manager 
Lionville  Analytical  Laboratory 


/-  U  -  9( 
Date 


ROY  P.  WESTON,  INC. 

GLOSSARY  OP  TERMS  -  INORGANIC  REPORTS 


DATA  OOALIPIERS 


U  - 


it  . 


Indicates  that  the  parameter  was  not  detected 
at  or  above  the  reported  limit.  The 
associated  niperical  value  is  the  sample 
detection  limit. 

Indicates  that  the  original  sample  result  is 
than  4x  the  spike  amount  added.  The 
USEPA-Cp  has  determined  that  spike  results 

where  this  occurs  may  be  unreliable 
and  therefore,  the  control  limits  are  not  applicable 


ABBREVIATTQWfl 


MB 

MS 

MSD 

REP 

LC 

NC 


Method  or  preparation  blank. 

Matrix  Spike. 

Matrix  Spike  Duplicate. 

Sample  Replicate. 

Indicates  a  method  LCS  or  Blank  Spike, 
limit!^^'''^^*^'^®'  detection 


A  suffix  of  -R  and 
replicate  and  spike 


-S  following  these  codes  indicates 
analysis  respectively. 


a 


mPYTICAL  METAL  MBTOnpa 


methods  applied  by  the  laboratory  for  the 
determination  of  drinking  water  is  5.2.1. 


As  :  EPA  206.2 
Pb  :  EPA  239.21 
Hg  :  EPA  245.1 
T1  :  EPA  279.2 

NOTES 


Se 

CP  Scan  : 
All  Others  : 
EP  Leachates 


EPA  270.2 
EPA  200.7 
EPA  200.7 
(except  Hg)  ;  200.7 


dropped  control  limits  for  silver  and 
results^  SIsTON'^SSSlJJiSs  haf ^iSSp^ed^thS  reliable 


“"P""  *>“"  Pro.ulg.t.d 


pat .8/90\g lost . std 


ROY  F.  WESTON  INC 


INORGANICS  DATA  SUMMARY  REPORT  01/08/91 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

-001 

TlA-PART-FILT-20055 

-002 

TIA-PART-FHA 

-003 

TlB-PART-FILT-19947 

-004 

TIB-PART-PHA 

.005 

TIC-PART-FILT-19955 

-006 

TIC-PART-PHA 

-007 

T2-PART-FILT-19948 

-008 

T2-PART-FHA 

-009 

T3-PART-FILT-19964 

-010 

T3-PART-FHA 

-Oil 

BLANK-ACETON-01 

-012 

BLANK-FILT- 19954 

-013 

TS-PART-FILT 

-014 

T5-PART-FHA 

WESTON 

BATCH  *: 

9011L465 

ANALYTE 

RESULT 

UNITS 

REPORTING 

LIMIT 

xsmaesxsxss 

Particulate 

1.7 

MG 

0.10 

Particulate 

2.3 

MG 

0.10 

Particulate 

16.0 

MG 

0.10 

Particulate 

7.2 

MG 

0.10 

Particulate 

2.4 

MG 

0.10 

Particulate 

2.2 

MG 

0.10 

Particulate 

2.6 

MG 

0.10 

Particulate 

2.4 

MG 

0.10 

Particulate 

15.0 

MG 

0.10 

Particulate 

7.2 

MG 

0.10 

Particulate 

.  0.10  u 

MG 

0.10 

Particulate 

0.10  u 

MG 

0.10 

Particulate 

7.5 

MG 

0.10 

Particulate 

3.4 

MG 

0.10 

Roy  F.  Weston,  Inc.  -  Lionvllle  Laboratory 
INORGANIC  ANALYTICAL  DATA  PACKAGE  FOR 
USATHAHA-HWAAP 


DATE  RECEIVED:  11/05/90  R7W  LOT  t  :9011L46S 

CLIENT  ID  /ANALYSIS  RFW  f  MTX  PREP  #  COLLECTION  EXTR/PREP  ANALYSIS 


TlA-PART-FILT-20055 

PARTICULATE 

TIA-PART-FHA 

001 

AI 

90LPT030 

10/22/90 

11/28/90 

12/01/90 

PARTICULATE 

TlB-PART-FILT-19947 

002 

AZ 

90LPT030 

10/22/90 

11/28/90 

12/01/90 

PARTICULATE 

TIB-PART-FHA 

003 

AI 

90LPT030 

10/28/90 

11/28/90 

12/01/90 

PARTICULATE 

TIC-PART-FILT-1995S 

004 

AI 

90LPT030 

10/28/90 

11/28/90 

12/01/90 

PARTICULATE 

TIC-PART-FHA 

005 

AI 

90LPT030 

10/30/90 

11/28/90 

12/01/90 

PARTICULATE 

T2-PART-FILT>19948 

006 

AI 

90LPT030 

10/30/90 

11/28/90 

12/01/90 

PARTICULATE 

T2-PART-FHA 

007 

AI 

90LPT030 

10/23/90 

11/28/90 

12/01/90 

PARTICULATE 

T3-PART-FILT-19964 

008 

AI 

90LPT030 

10/23/90 

11/28/90 

12/01/90 

PARTICULATE 

T3-PART-FHA 

009 

AI 

90LPT030 

10/25/90 

11/28/90 

12/01/90 

PARTICULATE 


010 


AI  90LPT030  10/25/90 


11/28/90 


.  12/01/90 


Roy  F.  Weston,  Inc.  -  Lionville  Laboratory 
INORGANIC  ANALYTICAL  DATA  PACKAGE  FOR 
DSATHAKA-HWAAP 

DATE  RECEIVED:  11/05/90  RFW  LOT  #  :9011L465 


CLIENT  ID  /ANALYSIS 

RFW  « 

MTK 

PREP  # 

COLLECTION  EXTR/PREP 

ANALYSIS 

BLANK-ACETON-01 

PARTICULATE 

Oil 

AI 

90LPT030 

10/22/90 

11/28/90 

12/01/90 

BLANK-FILT-19954 

PARTICULATE 

012 

AI 

90LPT030 

10/22/90 

11/28/90 

12/01/90 

T5-PART-FILT 

PARTICULATE 

013 

AI 

90LPT030 

10/31/90 

11/28/90 

12/01/90 

T5-PART-FHA 

PARTICULATE 

014 

AI 

90LPT030 

10/31/90 

11/28/90 

12/01/90 

ROY  F.  WESTON,  INC. 
Lionvilltt  Laboratozry 


CLIENT;  USATHAMA-HWAAP  SAMPLES  RECEIVED:  11-05-90 

RFW  #:  9011L465 
W.O.  #:  2281-08-06 


EXPLOSIVE  NARRATIVE 

Samples  have  been  prepared  and  analyzed  according  to  USATHAMA 
Method  LW02,  Explosives  in  Soil,  modified  for  the  analysis  MM-5 
trains . 

The  following  QA/QC  control  samples  have  been  analyzed  concurrently 
with  each  extraction  batch.  Abbreviations  noted  below  have  been 
used  in  the  data  summary. 

Abbreviation  Description 

BLR  =  Reagent  blank  analyzed  to  provide  an 
indication  of  lab  contamination  and  its* 
effect  on  reported  analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  compounds  to  provide 
precision  and  accuracy  data. 

BS  =  Designates  sample  spiked  with  target  compound. 

Note:  Spikes  have  been  reported  as  result 

(%  recovery) . 
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Samples  Collected  :  10-31-90 
Samples  Prepared  ;  11-06-90,  11-09-90 
Samples  Analyzed  ;  11-10-90 
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COMPOSTITE  #1  IS  CONSISTED  OF  SAMPLES  9011L465-015 , -016 , -017 , -018 , -019 , -020 
COMPOSTITE  #2  IS  CONSISTED  OF  SAMPLES  9011L465-021 , -022 , -023 , -024 , -025 


Roy  F.  W«8ton,  Inc.  -  Lionville  Laboratory 
EXP  ANALYTICAL  DATA  PACKAGE  FOR 
USATHAKA-HWAAP 


DATE  RECEIVED:  ll/OS/90 


RFW  LOT  ♦ 


CLIENT  ID 


RFH  * 


MTX  PREP  #  COLLECTION  EXTR/PREP 


COMPOSITE  «1 
COMPOSITE  *2 


AI  10/31/90  11/06/90 

A1  10/31/90  11/09/90 


LAB  QC 


Bua 

MBl 

w 

N/A 

11/06/90 

BLR  BS 

MBl  BS 

w 

N/A 

11/06/90 

BLR 

MBl 

w 

N/A 

11/09/90 

BLR  BS 

MBl  BS 

w 

N/A 

11/09/90 

9011L465 

ANALYSIS 


11/10/90 

11/10/90 


11/10/90 

11/10/90 

11/10/90 

11/10/90 


V  r 

Custody  Transfer  Record/Lab  Work  Request 
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SAMPLE  CALCULATIONS 


540C/FM 


4/15/91 


SAMPLE  CALCULATIONS 


Client  VA5ATHfirr\_B _ _ 

Test  Run  No.  \g> 

T«t  Loctlon  v4ftVJTW&K.AI£.  A/E>/flDfl 


Plant  _ _ 

Test  Date  - 

Test  Period  lhO\  '  l?7-D 


I  voluM  Of  dry  9«  «  dtondord  cooditloo.  (68*r,  29.52  In.  Mg).  <!«' 

A  H  ^ 

17.W  X  Y  X  X  (%  +  -yJX'f 


'^m(std) 

m 

* 

1.60) 

'^m(std) 

17.61.  X  lQc>e  * 

41.  fcfc  X  (25. . 

(  60.M1  + 

1|60) 

3ira4|0 

Where: 

'^ni(std) 


% 

AH 


Y 

17.6«i 


Volune  of  gas  sample  measured  by  the  dry  gas  meter 
corrected  to  standard  conditions,  dscf. 

Votime  of  gas  sample  measured  by  the  dry  gas  meter 
at  meter  conditions*  dcf* 

Barometric  pressure*  In.  Hg. 

Average  pressure  drop  across  the  orifice  meter* 
in.  H2O.' 


Average  dry  gas  meter  temperature*  F. 

bry  gas  meter  calibration  factor. 

Factor  that  includes  ratio  of  standard 

(528®R)  to  standard  pressure  (29.92  In.  Hg)»  Rrln.  Hg. 


13  j  >  Specific  gravity  of  mercury. 

2.  VoW  of  «ter  vapor  In  the  gaa  wle  corr.et«l  to  atandard  conditions,  scf. 

'^w(std) 

V  (std)  ■ 


(0.0l»707  X  Y^)  +  (0.0^715  X  W^^g) 

(0.01.707  X  )  +  (0.01.715  X  IH  )  -3.5-6 


Whe  re ; 


'^w(std) 


V 

wc 


wsg 

0.0^1707 


O.Oii715 


3.  Moisture  content. 


B 


ws 


Volume  of  water  vapor  in  the  gas  sample  corrected  to 
standard  conditions,  scf. 

Volume  of  liquid  condensed  in  impingers,  ml. 

Weight  of  water  vapor  collected  in  silica  gel,  g. 

Factor  which  Includes  the  density  of  water 
(0.002201  Ib/ml),  the  molecular  weight  of  water 
(18.0  lb/ib*nx>le),  the  ideal  gas  constant 

21.85  (in*  Hg)  (ft3)/(lb-itole) (®R);  absolute 
temperature  at  standard  conditions  (528°R) .  absolute 
pressure  at  standard  conditions  (29.52  in.  Hg),  ftVml. 

Factor  which  includes  the  noiecular  weight  of  water 
(18.0  Ib/lb-mole) ,  the  ideal  gas  constant 

121.85  (in.  Hg}(ft3)/(tb-8Dle)(OR][  ,  absolute 
temperature  at  standard  conditions  (528*’R),  absolute 
pressure  at  standard  conditions  (29.92  in.  Hg),  and 
453.6  g/lb,  ft3/g. 


^w(std) 

'^w(std)  *  '^m(std) 


B 


ws 


Where: 


3 -S' 8 _  - 

^S8  4-  3S.MIO 


ws 


Proportion  of  water  vapor,  by  volume,  in  the  gas 
stream,  dimensionless. 


k.  Mole  fraction  of  dry  gas. 


M^ 


1  -  B. 


ws 


Mj  -  1  «  0.S08 

Where: 


M 


d 


Mole  fraction  of  dry  gas,  dimensionless 


-  2  - 


5.  Dry  molecular  weight  of  gas  stream,  Ib/lb-mole. 


MWj 

% 

Where: 

MWj 

%C02 

%02 

XliZ 

%C0 

0.440 

0.320 

0.280 


0.440(1  COj)  ♦  0.320(1  Oj)  ♦  0.280(IM2  +  X  CO) 

(0.440  X  5."^  )  +  (0.320  X  )  ♦  (0.280  (  S'X  f  CtO 

Dry  molecular  weight,  lb/lb”mole. 

Percent  carbon  dioxide  by  volume,  dry  basis. 

Percent  oxygen  by  volume,  dry  basis. 

Percent  nitrogen  by  volume,  dry  basis. 

Percent  carbon  monoxide  by  volume,  dry  basis. 

Molecular  weight  of  carbon  dioxide,  divided  by  100. 

Molecular  vteight  of  oxygen,  divided  by  100. 

Molecular  weight  of  nitrogen  or  carbon  aonoxide, 
divided  by  100. 


6.  Actual  molecular  weight  of  gas  stream  (wet  basis),  Ib/lb-mole. 

(MWj  X  Mj)  ♦  18  (1  -  Mj) 

*  18  (  1  - 


KW. 


MW. 


) 


Where: 


MW. 


18 


Molecular  vielght  of  wet  gas,  Ib/lb-mole- 
Molecular  weight  of  water,  Ib/lb-mole. 


7.  Average  velocity  of  gas  stream  at  actual  conditions,  ft/sec. 


85.49  X  Cp  X  (  <^p)  avg.  x 


"•"s  (avg)  1 

.Ps  X  MWs  J 


-  3  " 


Vs 

- 

e5.«  .  1 

- 

Where: 

Vs 

m 

Average  gas  stream  velocity,  ft/sec. 

85.^19 

m 

Pitot  tube  constant,  ft/sec  x 

*(lb/lb-fnole)(in.Hg)‘  ^ 

.  Pr)  (in.  HjO)  “ 

s 

s 

Pitot  tube  coefficient,  dimensionless. 

Ts 

« 

Absolute  gas  stream  temperature,  ®R.  ■  +  I|60 

Ps 

AP 

m 

p 

Absolute  gas  stack  oressure.  In.  Ho.  ■  P*.  +  static 

13.6 

Velocity  head  of  stack  gas,  in.  H2O 

Average  gas 

stream  volumetric  flow  rate  at  actual  conditions,  wacf/hr. 

*^5  (act) 

m 

m 

3.600  X  X  As 

3.600  X  X  0,1^  -  H8S0O  WACF/Kr 

Where: 

&\S  uj  A 

^s(act) 

m 

Volimetric  flow  rate  of  wet  stack  gas  at  actual 
conditions,  wacf/hr. 

As 

- 

2 

Cross-sectional  area  of  stack,  ft. 

Average  gas 

stream  dry  volumetric  flow  rate  at  standard  conditions,  dscf/hr. 

‘^s(std) 

I7.M  X  Mj  X  '•  X 

•s 

17.64  xo,^o&  X  ■  X  H8SOO  *  2  1500  c*- 

Where: 

340 

‘^s(std) 

Volumetric  flow  rate  of  dry  stack  gas  at  standard 
conditions,  dscf/hr. 

-  k  ^ 


10.  Isokinetic  variation  calculated  from  internediate  values,  percent. 

>7.327  *  *  V^(std) 


Whe  re : 

I 

6 

On 

17.327 


K  e  X  P.  * 


17-327  X  X  ^  c^(,  ^ 

QO  x25.1^x  C>.®\oex  (o.^3o)^ 

Percent  of  isokinetic  sampling. 

Total  sampling  timei  minutes. 

Diameter  of  nozzle,  inches. 

Factor  which  includes  standard  temperature  (528®R), 
standard  pressure  (29.92  In.Hg),  the  formula  for 
calculating  area  of  circle  _0_  ^  conversion  of 

square  feet  to  square  Inches  (iH),  converston  of 
seconds  to  minutes  (60),  and  conversion  to  percent 
(100),  fin.  HqI  (in2)  (min) 

(Or)  (ft-i)  (sec) 


11.  Particulate  concentration,  gr/dscf. 


Cl 

Where: 

Cl 

15. '*32 


lS.<i32  X 


IS. 1*32  X 


m(std) 


—  .  o.o\o\ 


35.410 


Particulate  concentration,  gr/dscf. 

Total  weight  of  particulate  caught  by  train,  g. 
Conversion  factor  of  gr/g. 


12.  Particulate  concentration,  gr/wacf. 

.  c,  ,  -  O.0>0l 

'  «5(.ct) 

Where: 


3  fcO 


C2 

Wh( 

C2 


&  \s 


Particulate  concentration,  gr/wacf. 


=  O.OOMS" 


-  5  - 


13-  Particulate  mass  emission  rate,  Ib/hr. 


PmR^ 

Where; 

PMR^ 

0.000142857 

14.  Conversion  Factors: 


0.000142857  X  C,  X 

0.000142857  xO.O\0\  >i0.\COO  = 

Particulate  mass  emission  rate.  Ib/hr. 

Conversion  factor  relating  grains  to  pounds 
(7,000),  Ib/gr. 


From 


in. 
ft. 
ft. 2 
ft. 3 
gr/ft.3 
Ibs/hr. 

Temperature 


To  Multiply  by 


mn. 

25.40 

m. 

0.3048 

0.092903 

m.  3 

0.028317 

g/m. 

2.28833 

g/hr. 

453.59 

®C  •  5/9  (F-32) 


SEMZ-VOIATILE  ORGANICS 
SAMPLING  TRAIN 

SEMI->VOLATILE  ORGANIC  COMPOUNDS 
SAMPLE  CALCULATION 


CLIENT  _U5ATHPimA _ 

PLANT  _ _ 

TEST  LOCATION  VAAUJTHO 


_  TEST  RUN  _ S' 

. .  TEST- DATE  i0~3\  - 

A/gUAOA  TEST  PERIOD  0//I 


Vol^e  of  dry  gas  sampled  at  standard  conditions 
(68®P,  29.92  IN.Hg.),  dscf. 

V®  ■  1.7tg4  X  Y  X  Vm  X  rPb  +  AH/13. 

(Tb  460) 

^  («td)  -  12^ _ x/.OO  xHS,08^x  (KSH*. 

460} 

Semi-Volatile  Organic  Compound  (SVOC)  concentration,  Ib/dscf 


^^SVOC  * 

Me<rA<i-X  2 « 2046  X  lO"^  • 

vm  (std) 

^^SVOC  “ 

X  2.2046  X  10"® 
^^>.03^ 

X/o'"* 

Where: 

^^SVOC  “ 

SVOC  concentration,  Ib/dscf 

’'svoc  * 

Total  weight  of  SVOC  caught 

in  train,  mg 

svocsamp.cal 


3*  VOC  concentration /  ppa  by  volune 

* 

C2svoc  "  cisvoc  *  X  10  ® 

av 

^^SVOC  •  ‘  X  385. 3S  X  10  ®  -  1,21 

Where: 

®^SVOC  "  Molecular  weight  of  specific  SVOC,  Ib/lb-aole 

1.  SVOC  mass  emission  rate,  Ib/hr 
*®®SV0C  *  ^^SVOC  *  (8td) 

Wi.r.:  T-.Mi  x/o"'®  ^  -  2. 0*1  X/O'^  W^/Kr 

MERgvoc  “  Mass  emission  rate  of  specific  SVOC,  Ib/hr 


SVOC samp. cal 


EQUIPMENT  CALIBRATIONS 


540C/FH 


4/15/91 


POSTTEST  DRY  GAS  METER  CALIBRATION  DATA  FORM 
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POSTTEST  DRY  GAS  METER  CALIBRATION  DATA  FORM 
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LONG/PRE  DRY  GAS  METER  CAUBRAT10N  DATA  FORM 

Date  _  Meter  Box  Number  _ -  Ptent 

Barometric  pressure,  P^  =  _ In.  Hg  Calibrator _ _  Comments _ 


lirj  I  ( 


TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORJ-: 


Pi'h:>4-(c>b-e^  I 


Pitot  tube  assenibly  level?  _  yes  _  no 

Pitot  tube  openings  damaged?  _  yes  (explain  below)  — no 

®1  =  _!_•  (<10*).  <*2  =  *  (<10®),  =  C>  "  (<5«), 

P?  =  J _ *  {<5*) 


/  e  =  _0^*,  A 


*  •  cm 


2  =  A  sin  Y  =  'C>1^  cm  (CS»;  <0.32  cm  (<l/8  in.), 

w  =  A  sin  0  =  _  6  cm  (i§.);  <.08  cm  (<1/32  in.) 


^63 


cm  (£g>)  p. 


($B>) 


Comments : 


cm  (in.) 


Calibration  required? 


yes 


no 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date: _ 'l-'CO  A 0 _  Thermocouple  Number: 

Ambient  Temperature:  **F  Barometric  Pressure:  _ ^in.  Hg 

Calibrator: _ . _ Reference:  Mercury- in-glass _ ,  ^ _ 

Other:  _ 


Reference 

Point 

Number 

Source* 

(Specify) 

Reference 

Thermometer 

Temperature, 

Thermocouple 

Potentiometer 

Temperature, 

«F 

Temperature 

Difference^ 

% 

tfor. 

^  1 1  t> 

0(0 

s 

.3«' 

f  ^ 

ZCi 

7Z  Y 

0  Y 

'  o 

{yaJrL 

®Type  of  calibration  system  used. 


^  r  (ref  temp,  **F  459.67)  -  (test  thermom  temp,  ”F  +  459.67) 

L  ref  temp,  ®F  +  459.67 


100<1.5% 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date: 


Ambient  Temperature: _ 

Cal  ibrator: _ ^ 


M 


_  Thermocouple  Number :_ 

“F  Barometric  Pressure:_ 
Reference:  Mercury-in-glass 
Other: 


U{/r£-(Xj-  IT- 


-xZ- 


in.  Hg 


Reference 

Point  Source® 

Number  (Specify) 


Reference 

Thermometer 

Temperature 

*F 


Thermocouple 

Potentiometer 

Temperature, 

®F 


Temperature 

Difference^ 

% 


II  'A 


^<8  Y 


0^ 


3  Y 


73  V 


.  zo  i. 


®Type  of  calibration  system  used. 


(ref  temp,  ”F  459.67)  -  (test  thermom  temp,  **F  *  459.67)  1 

^ _  OF*  •  -* 


ref  temp,  ®F  +  459.67 


100<1.5% 


NOZZLE  CALIBRATION  DATA  FORM 

Date  ^0  /pf 

Ca I  1 br A f pH  hy 

- - 1  /  - - 

1 

Nozzle 

identification 

number 


Nozzle  diameter,  inches^ 


c-o/ 


D  ■= 
avg 


.VoT. 

.  ‘/of 

1 

1 

,H3o 

MTo 

Whe  re : 

^1.2,3 

= 

three  different  nozzle  diamters 
measured  to  nearest  O.CQl  in. 

,  inches;  each 

diameter  must  be 

= 

maximum  difference  between  any 
LD  must  be  ^  0.00^  in. 

two  diameters. 

inches 

'  ^avg 

nozzle  diameter  =  average  of  D 

,  D_  and  D-. 

«£T£R  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


% 


If  there  is  only  one  thernometer  on  the  dry  gas  meter,  record  the  temperature  under  t.. 

0 


CALIBRATION 


SHEET 


Date  I 

Barocoetrlc  pressure, 


In.  Hg 


Meter  Box  Number 
Calibrated  by 


Orifice 

nanometer 

Betting 

(ah). 

In.  H2O 


If  there  Is  only  one  thermon»eter  on  the  dry  gas  meter,  record  the  temperature  under  t 


t> 


SHEET 


% 


CALIBRATION 


Customer  :  VESTON  Serial  :  80244 

Date  :  ll-27>89 


CALCULATION  DATA  FOR  RUN 

1.  Barometric  Pressure,  P(B) 

2.  Orifice  Setting,  Delta  H 

3.  Plnlal  Reading  (Test) 

4.  Initial  Reading  (Test) 

5.  Volume,  V(T)  Cubic  Feet 

6.  Temp  Initial  T(T(1))  F 

7.  Temp  Plnlal  T(T(F))  P 

8.  Plnlal  Reading  (Box) 

9.  Initial  Reading  (Box) 

10.  Volume,  V(B)  Cubic  Feet 

11.  Temp  Initial  T(B(I))  P 

12.  Temp  Pinal  T(B(P))  P 

13.  Elapsed  Time,  Minutes 


Delta  H(a) 
Gamma 


1 

2 

3 

30.14 

30.14 

30.14 

2.00 

0.75 

6.00 

292.470 

303.053 

314.207 

281.520 

292.710 

303.750 

10.950 

10.343 

10.457 

70 

71 

71 

71 

71 

72 

25.762 

36.275 

47.300 

14.908 

26.000 

36.955 

10.854 

10.275 

10.345 

72 

75 

77 

76 

76 

82 

14.0 

22.0 

,  8.0 

1.8122  1.8791  1.9340 

1.0106  1.0133  1.0112 


Calibration  Performed  By 


/J. 


NUTECH  CORPORATION  .  RO.  BOX  12425  •  RESEARCH  TRIANGLE  PARK.  N.C.  27709  •  919/682-0402 


> 


APPEKDIX  C 


CONTINUOUS  EMISSIONS  MONITORING  DATA 


TEST  T-la  —  22 
TEST  T-lb  —  27 
TEST  T-lC  —  30 
TEST  T-2  —  23 
TEST  T-3  —  25 
TEST  T-5  —  1 
TEST  T-9  —  19 


OCTOBER  1990 
OCTOBER  1990 
OCTOBER  1990 
OCTOBER  1990 
OCTOBER  1990 
NOVEMBER  1990 
NOVEMBER  1990 


S40C/FN 


4/15/91 


TEST  T-la 


22  OCTOBER  1990 


540C/FM 


4/15/91 


TITLE:  TEST  ONE  -  FUEL  OIL 
NOTE  :  TEST  1A  OIL  BURN  CEM  DATA 


DATE  TIME  CHANNEL  #17  CHANNEL  #19  CHANNEL  #20  CHANNEL  #21  CHANNEL  #23 
ID:  CO  ID:  02  ID:  THC  ID:  NOX  ID:  C02 


22  Oct  90 

11:18:00 

UNIT:  PPH 

23.1 

UNIT:  PCT 

8.1 

UNIT:  PPM 

2.9 

UNIT:  PPH 

99.4 

UNIT:  PCT 

9.2 

22  Oct  90 

11:19:00 

24.8 

8.3 

3.2 

95.5 

9.1 

22  Oct  90 

11:20:00 

24.1 

8.3 

3.6 

95.4 

9.0 

22  Oct  90 

11:21:00 

23.5 

8.3 

4.0 

94.9 

9.0 

22  Oct  90 

11:22:00 

28.4 

8.4 

4.2 

94.1 

9.0 

22  Oct  90 

11:23:00 

29.7 

8.4 

4.6 

93.0 

9.0 

22  Oct  90 

11:24:00 

30.3 

8.4 

4.5 

93.4 

9.0 

22  Oct  90 

11:25:00 

24.6 

8.4 

4.5 

93.7 

9.0 

22  Oct  90 

11:26:00 

26.7 

8.3 

4.4 

94.5 

9.0 

22  Oct  90 

11:27:00 

25.7 

8.3 

4.2 

95.1 

9.0 

22  Oct  90 

11:28:00 

26.2 

8.3 

4.0 

95.8 

9.0 

22  Oct  90 

11:29:00 

24.6 

8.3 

3.8 

95.7 

9.1 

22  Oct  90 

11:30:00 

22.5 

8.3 

3.7 

96.6 

9.1 

22  Oct  90 

11:31:00 

23.5 

8.2 

3.5 

97.8 

9.1 

22  Oct  90 

11:32:00 

23.3 

8.2 

3.5 

97.0 

9.2 

22  Oct  90 

11:33:00 

20.5 

8.2 

3.4 

97.0 

9.1 

22  Oct  90 

11:34:00 

20.9 

8.2 

3.2 

96.9 

9.2 

22  Oct  90 

11:35:00 

20.8 

8.2 

2.8 

98.2 

9.2 

22  Oct  90 

11:36:00 

20.3 

8.1 

2.6 

99.3 

9.3 

22  Oct  90 

11:37:00 

16.6 

8.1 

2.4 

98.5 

9.2 

22  Oct  90 

11:38:00 

18.5 

8.1 

2.3 

98.8 

9.3 

22  Oct  90 

11:39:00 

19.9 

8.1 

2.3 

98.3 

9.3 

22  Oct  90 

11:40:00 

18.1 

8.0 

2.8 

99.3 

9.3 

22  Oct  90 

11:41:00 

19.8 

8.1 

3.0 

98.2 

9.3 

22  Oct  90 

11:42:00 

20.6 

8.1 

3.2 

97.6 

9.3 

22  Oct  90 

11:43:00 

18.4 

8.0 

3.2 

99.2 

9.3 

22  Oct  90 

11:44:00 

21.1 

8.0 

3.2 

98.5 

9.3 

22  Oct  90 

11:45:00 

18.9 

8.1 

3.1 

97.4 

9.3 

22  Oct  90 

11:46:00 

19.0 

8.1 

2.8 

96.2 

9.2 

22  Oct  90 

11:47:00 

22.4 

8.2 

2.5 

95.5 

9.2 

22  Oct  90 

11:48:00 

21.8 

8.2 

2.3 

95.9 

9.2 

22  Oct  90 

11:49:00 

24.8 

8,2 

2.2 

94.3 

9.2 

22  Oct  90 

11:50:00 

22.5 

8.2 

2.0 

95.0 

9.2 

22  Oct  90 

11:51:00 

23.5 

8.3 

1.9 

94.7 

9.2 

22  Oct  90 

11:52:00 

20.6 

8.2 

1.8 

94.1 

9.2 

22  Oct  90 

11:53:00 

20.1 

8.2 

1.9 

94.4 

9-2 

22  Oct  90 

11:54:00 

22.6 

8.2 

1.9 

94.2 

9.2 

22  Oct  90 

11:55:00 

19.4 

8.2 

1.8 

94.9 

9.2 

22  Oct  90 

11:56:00 

19.2 

8.1 

1.8 

96.7 

9.3 

22  Oct  90 

11:57:00 

18.0 

8.1 

1.7 

96.0 

9.3 

22  Oct  90 

11:58:00 

22.2 

8.2 

1.6 

94.7 

9.3 

22  Oct  90 

11:59:00 

20.6 

8.2 

1.6 

96.2 

9.3 

22  Oct  90 

12:00:00 

20.4 

8.2 

1.7 

95.2 

9.3 

22  Oct  90 

12:01:00 

22.0 

8.2 

1.9 

95.4 

9.3 

22  Oct  90 

12:02:00 

20.7 

8.1 

1.8 

96.5 

9.3 

22  Oct  90 

12:03:00 

19.8 

8.1 

16.7 

96.0 

9.3 

22  Oct  90 

12:04:00 

22.7 

8.1 

39.6 

96.4 

9.3 

22  Oct  90 

12:05:00 

20.6 

8.1 

5.6 

97.4 

9.3 

22  Oct  90 

12:06:00 

20.9 

8.1 

3.2 

96.7 

9.3 

22  Oct  90 

12:07:00 

21.3 

8.1 

2.3 

97.6 

9.3 

22  Oct  90 

12:08:00 

19.4 

8.1 

1.8 

97.9 

9.3 

22  Oct  90 

12:09:00 

20.5 

8.1 

1.5 

97.2 

9.3 

22  Oct  90 

12:10:00 

20.8 

8.1 

1.4 

98.9 

9.3 

22  Oct  90 

12:11:00 

20.5 

8.2 

1.5 

96.1 

9.3 

22  Oct  90 

12:12:00 

21.7 

8.3 

1.7 

93.8 

9.2 

22  Oct  90 

12:13:00 

23.5 

8.3 

1.6 

93.0 

9.2 

22  Oct  90 

12:14:00 

23.6 

8.3 

1.4 

92.0 

9.2 

22  Oct  90 

12:15:00 

23.1 

8.3 

1.0 

92.7 

9.2 

22  Oct  90 

12:16:00 

26.9 

8.4 

0.7 

91.3 

9.1 

22  Oct  90 

12:17:00 

24.5 

8.4 

0.5 

91.3 

9.1 

22  Oct  90 

12:18:00 

29.3 

8.4 

0.5 

90.1 

9.1 

22  Oct  90 

12:19:00 

27.3 

8.4 

0.7 

90.3 

9.1 

22  Oct  90 

12:20:00 

24.4 

8.4 

0.8 

90.9 

9.1 

22  Oct  90 

12:21:00 

25.9 

8.4 

1.0 

90.6 

9.1 

22  Oct  90 

12:22:00 

25.2 

8.4 

1.0 

91.6 

9.1 

22  Oct  90 

12:23:00 

25.3 

8.3 

1.0 

92.8 

9.2 

22  Oct  90 

12:24:00 

24.0 

8.3 

0.9 

92.4 

9.2 

22  Oct  90 

12:25:00 

24.3 

8.3 

0.8 

91.9 

9.2 

22  Oct  90 

12:26:00 

25.9 

8.4 

0.7 

91.7 

9.1 

22  Oct  90 

12:27:00 

28.8 

8.4 

0.6 

92.7 

9.1 

22  Oct  90 

12:28:00 

24.8 

8.4 

0.4 

93.5 

9.1 

22  Oct  90 

12:29:00 

27.5 

8.3 

42.4 

94.6 

9.2 

22  Oct  90 

12:30:00 

26.1 

8.4 

7.7 

93.4 

9.1 

22  Oct  90 

12:31:00 

25.8 

8.4 

3.0 

92.9 

9.1 

22  Oct  90 

12:32:00 

24.9 

8.3 

1.9 

94.0 

9.2 

22  Oct  90 

12:33:00 

26.9 

8.3 

1.4 

92.3 

9.2 

22  Oct  90 

12:34:00 

25.2 

8.3 

1.1 

92.9 

9.2 

22  Oct  90 

12:35:00 

22.6 

8.2 

0.9 

94.2 

9.2 

22  Oct  90 

12:36:00 

24.2 

8.3 

0.6 

92.7 

9.2 

22  Oct  90 

12:37:00 

23.5 

8.3 

0.5 

92.6 

9.2 

22  Oct  90 

12:38:00 

27.5 

8.4 

0.5 

90.2 

9,1 

22  Oct  90 

12:39:00 

28.5 

8.5 

0.5 

89.1 

9.1 

22  Oct  90 

12:40:00 

31.5 

8.5 

0.6 

88.3 

9.0 

22  Oct  90 

12:41:00 

30.7 

8.5 

0.7 

87.4 

9.0 

22  Oct  90 

12:42:00 

32.2 

8.5 

0.7 

88.1 

9.0 

22  Oct  90 

12:43:00 

31.2 

8.5 

0.7 

88.3 

9.0 

22  Oct  90 

12:44:00 

27.5 

8.5 

0.6 

89.0 

9.0 

22  Oct  90 

12:45:00 

28.6 

8.5 

0.5 

89.0 

9.0 

22  Oct  90 

12:46:00 

27.0 

8.5 

0.2 

90.2 

9.1 

22  Oct  90 

12:47:00 

26.0 

8.4 

•0.0 

91.6 

9,1 

22  Oct  90 

12:48:00 

24.8 

8.4 

-0.1 

92.2 

9.1 

22  Oct  90 

12:49:00 

27.9 

8.4 

-0.3 

92,1 

9.1 

22  Oct  90 

12:50:00 

27.2 

8.5 

7.3 

91.7 

9.1 

22  Oct  90 

12:51:00 

24.8 

8.4 

1.1 

92.4 

9.1 

22  Oct  90 

12:52:00 

26.1 

8.4 

0.4 

91.6 

9.1 

22  Oct  90 

12:53:00 

24.7 

8.3 

0.2 

93,4 

9.1 

22  Oct  90 

12:54:00 

25.2 

8.4 

0.1 

92.1 

9.1 

22  Oct  90 

12:55:00 

25.8 

8.4 

•0.0 

91.5 

9.1 

22  Oct  90 

12:56:00 

26.2 

8.3 

-0.2 

92.2 

9.2 

22  Oct  90 

12:57:00 

25.5 

8.4 

•0.3 

92.3 

9.1 

22  Oct  90 

12:58:00 

24.8 

8.3 

•0.4 

92.6 

9.2 

22  Oct  90 

12:59:00 

23.8 

8.3 

•0.4 

94.0 

9.2 

22  Oct  90 

13:00:00 

25.0 

8.3 

•0.3 

92.1 

9.2 

22  Oct  90 

13:01:00 

26.4 

8.3 

•0,3 

92.5 

9.2 

22  Oct  90 

13:02:00 

22.7 

8.3 

•0,2 

93.8 

9.2 

22  Oct  90 

13:03:00 

24.1 

8.3 

•0.1 

92.4 

9.1 

22  Oct  90 

13:04:00 

25.7 

8.5 

-0.1 

90.8 

9.1 

22  Oct  90 

13:05:00 

27.7 

8.4 

4.2 

91.2 

9.1 

22  Oct  90 

13:06:00 

28.1 

8.5 

9.3 

89.3 

9.0 

22  Oct  90 

13:07:00 

26.7 

8.5 

3.0 

89.9 

9.0 

22  Oct  90 

13:08:00 

28.8 

8.5 

3.4 

90.4 

9.0 

22  Oct  90 

13:09:00 

28.7 

8.5 

2.3 

89.9 

9.0 

22  Oct  90 

13:10:00 

29.0 

8.5 

0.9 

90.7 

9.0 

22  Oct  90 

13:11:00 

29.5 

8.5 

0.4 

90.0 

9.0 

22  Oct  90 

13:12:00 

29.6 

8.5 

0.2 

89.0 

9.0 

22  Oct  90 

13:13:00 

28.9 

8.5 

0.2 

88.9 

9.0 

22  Oct  90 

13:14:00 

31.7 

8.6 

0.1 

88.6 

9.0 

22  Oct  90 

13:15:00 

33.2 

8.6 

-0.1 

87.5 

9.0 

22  Oct  90 

13:16:00 

30.6 

8.5 

-0.2 

90.3 

9.0 

22  Oct  90 

13:17:00 

27.2 

8.5 

-0.4 

89.3 

9.0 

22  Oct  90 

13:18:00 

30.0 

8.5 

-0.5 

88.9 

9.0 

22  Oct  90 

13:19:00 

30.3 

8.5 

-O.tf 

89.2 

9.0 

22  Oct  90 

13:20:00 

29.7 

8.5 

•0.4 

89.0 

9.0 

22  Oct  90 

13:21:00 

28.3 

8.5 

-0.4 

90.7 

9.1 

22  Oct  90 

13:22:00 

30.1 

8.5 

-0.0 

89.8 

9.0 

22  Oct  90 

13:23:00 

32.5 

8.5 

0.0 

89.1 

9.0 

22  Oct  90 

13:24:00 

30.0 

8.5 

-0.3 

91.1 

9.1 

22  Oct  90 

13:25:00 

28.3 

8.5 

-0.4 

90.1 

9.0 

22  Oct  90 

13:26:00 

30.5 

8.5 

•0.6 

91.0 

9.0 

22  Oct  90 

13:27:00 

31.1 

8.4 

•0.8 

92.5 

9.1 

22  Oct  90 

13:28:00 

26.2 

8.5 

•1.0 

91.1 

9.0 

22  Oct  90 

13:29:00 

30.0 

8.5 

-1.0 

91.9 

9.0 

22  Oct  90 

13:30:00 

29.1 

8.4 

-1.1 

92.6 

9.0 

22  Oct  90 

13:31:00 

29.2 

8.5 

-1.2 

91.6 

9.0 

22  Oct  90 

13:32:00 

28.6 

8.5 

-1.2 

91.9 

9.0 

22  Oct  90 

13:33:00 

33.7 

8.5 

-1.3 

90.8 

9.0 

22  Oct  90 

13:34:00 

30.8 

8.6 

-1.3 

88.7 

8.9 

22  Oct  90 

13:35:00 

35.8 

8.7 

13.7 

87.7 

8.9 

22  Oct  90 

13:36:00 

37.1 

8.7 

14.4 

87.1 

8.9 

22  Oct  90 

13:37:00 

34.7 

8.7 

0.6 

87.0 

8.9 

22  Oct  90 

13:38:00 

36.9 

8.8 

•0.0 

86.1 

8.8 

22  Oct  90 

13:39:00 

37.4 

8.7 

-0.5 

85.9 

8.9 

22  Oct  90 

13:40:00 

36.9 

8.8 

-0.4 

84.6 

8.8 

22  Oct  90 

13:41:00 

38.3 

8.8 

-0.5 

84.8 

8.8 

22  Oct  90 

13:42:00 

34.9 

8.7 

-0.6 

85.0 

8.8 

22  Oct  90 

13:43:00 

36.9 

8.8 

-0.6 

85.4 

8.8 

22  Oct  90 

13:44:00 

37.8 

8.8 

-0.8 

86.1 

8.8 

22  Oct  90 

13:45:00 

32.9 

8.7 

•0.8 

86.3 

8.8 

22  Oct  90 

13:46:00 

32.1 

8.6 

3.1 

87.9 

8.9 

22  Oct  90 

13:47:00 

35.9 

8.7 

0.3 

85.9 

8.8 

22  Oct  90 

13:48:00 

74.6 

9.2 

0.6 

79.5 

8.5 

22  Oct  90 

13:49:00 

78.7 

9.0 

-0.4 

84.0 

8.7 

22  Oct  90 

13:50:00 

73.2 

9.1 

0.1 

80.3 

8.5 

22  Oct  90 

13:51:00 

80,4 

9.0 

-0.6 

83.2 

8.6 

22  Oct  90 

13:52:00 

68.7 

9.1 

1.6 

81.8 

8.6 

22  Oct  90 

13:53:00 

84.3 

9.1 

0.3 

81.7 

8.6 

22  Oct  90 

13:54:00 

77.9 

9.1 

0.0 

81 .4 

8.6 

22  Oct  90 

13:55:00 

85.7 

9.1 

-0.2 

81.2 

8.6 

22  Oct  90 

13:56:00 

79.3 

9.0 

-0.6 

82.9 

8.6 

22  Oct  90 

13:57:00 

70.8 

9.0 

-0.3 

82.9 

8.6 

22  Oct  90 

13:58:00 

80,0 

9,0 

-0.6 

83.3 

8.7 

22  Oct  90 

13:59:00 

76.0 

8.9 

•0.0 

83.6 

8.8 

22  Oct  90 

14:00:00 

98.8 

8.9 

0.3 

83.9 

8.7 

22  Oct  90 

14:01:00 

93.1 

8.9 

0.1 

83.0 

8.7 

22  Oct  90 

14:02:00 

98.1 

9.0 

0.6 

81.8 

8.6 

22  Oct  90 

14:03:00 

89.6 

8.8 

0.0 

84.3 

8.8 

22  Oct  90 

14:04:00 

95.9 

9.0 

0.7 

81.8 

8.6 

22  Oct  90 

14:05:00 

98.1 

8.9 

•0.1 

83.9 

8.7 

22  Oct  90 

14:06:00 

88.3 

8.8 

0.2 

84.6 

8.8 

22  Oct  90 

14:07:00 

83.5 

8.8 

-0.5 

86.1 

8.8 

22  Oct  90 

14:08:00 

80.1 

8.8 

-0.2 

85.0 

8.8 

22  Oct  90 

14:09:00 

87.6 

8.8 

-0.3 

85.5 

8.8 

22  Oct  90 

14:10:00 

90.7 

8.9 

-0.1 

84.6 

8.7 

22  Oct  90 

14:11:00 

88.4 

8.8 

-0.6 

86.0 

8.8 

22  Oct  90 

14:12:00 

85.3 

8.8 

•0.3 

85.5 

8.8 

22  Oct  90 

14:13:00 

90.2 

8.9 

-0.2 

84.5 

8.7 

22  Oct  90 

14:14:00 

102.9 

9.0 

0.2 

83.3 

8.7 

22  Oct  90 

14:15:00 

84.8 

8.7 

-0.5 

86.2 

8.8 

22  Oct  90 

14:16:00 

94.0 

8.9 

-0.2 

85.2 

8.7 

22  Oct  90 

14:17:00 

87.1 

8.8 

-0.2 

85.6 

8.8 

22  Oct  90 

14:18:00 

81.8 

8.7 

-0.7 

87.4 

8.9 

22  Oct  90 

14:19:00 

79.0 

8.7 

8.2 

86.6 

8.8 

22  Oct  90 

14:20:00 

81.0 

8.8 

4.2 

86.1 

8.8 

22  Oct  90 

14:21:00 

88.5 

8.7 

2.9 

88.8 

8.8 

22  Oct  90 

14:22:00 

39.2 

7.7 

1.3 

105.1 

9.7 

22  Oct  90 

14:23:00 

384.3 

2.7 

88.7 

100.1 

12.8 

22  Oct  90 

14:24:00 

13.5 

0.8 

71.3 

106.9 

13.7 

22  Oct  90 

14:25:00 

686.6 

2.3 

3.6 

127.3 

13.6 

22  Oct  90 

14:26:00 

56,1 

5.0 

1.8 

121.0 

11.5 

22  Oct  90 

14:27:00 

25.2 

5.6 

0,5 

118.2 

11.2 

22  Oct  90 

14:28:00 

21.2 

5.4 

0.2 

118.9 

11.3 

22  Oct  90 

14:29:00 

21.6 

5.5 

0.1 

118.3 

11.3 

AVERAGE 

42.0 

8.3 

2.7 

92.0 

9.2 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

2.0 

-0.5 

0.0 

AVERAGE  BIAS  SPAN 

251.5 

6.0 

26.1 

244.0 

4.9 

BIAS  CORRECTED  AVG 

41.7 

8.3 

0.7 

94.6 

9.3 

TITLE:  TEST  ONE  -  FUEL  OIL 
NOTE  :  SLURRY  CEM  DATA  RUN  1A 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

22  Oct  90 

14:30:00 

21.1 

5.4 

-0.1 

120.3 

11.3 

22  Oct  90 

14:31:00 

20.5 

5.4 

•0.1 

119.6 

11.3 

22  Oct  90 

14:32:00 

21.5 

5.6 

-0.1 

115.2 

11.1 

22  Oct  90 

14:33:00 

29-9 

6.2 

-0.2 

107.8 

10.7 

22  Oct  90 

14:34:00 

30.8 

6.2 

•0.3 

108.5 

10.7 

22  Oct  90 

14:35:00 

33.4 

6.2 

1.7 

110.0 

10.7 

22  Oct  90 

14:36:00 

33.8 

6.1 

0.6 

109.2 

10.7 

22  Oct  90 

14:37:00 

33.6 

6.0 

2.4 

111.8 

10.8 

22  Oct  90 

14:38:00 

32.4 

6.2 

0.1 

109.0 

10.7 

22  Oct  90 

14:39:00 

32.1 

6.1 

-0.3 

109.2 

10.7 

22  Oct  90 

14:40:00 

•  32.1 

6.2 

-0.4 

109.7 

10.7 

22  Oct  90 

14:41:00 

30.2 

6.0 

-0.3 

110-8 

10.8 

22  Oct  90 

14:42:00 

34.7 

6.2 

-0.3 

108.1 

10.7 

22  Oct  90 

14:43:00 

33.3 

6.1 

-0.1 

110.1 

10.8 

22  Oct  90 

14:44:00 

32.6 

6.0 

-0.2 

110.8 

10.8 

22  Oct  90 

14:45:00 

34.2 

6.1 

0.0 

108.4 

10.7 

22  Oct  90 

14:46:00 

30.0 

5.9 

4.4 

113.8 

10.9 

22  Oct  90 

14:47:00 

29.5 

6.1 

0.5 

111.2 

10.8 

22  Oct  90 

14:48:00 

32.3 

6.0 

0.1 

111.0 

10.8 

22  Oct  90 

14:49:00 

33.8 

6.1 

-0.2 

110.9 

10.8 

22  Oct  90 

14:50:00 

33.6 

6.0 

-0.2 

110.4 

10.8 

22  Oct  90 

14:51:00 

34.4 

6.1 

-0.4 

109.5 

10.7 

22  Oct  90 

14:52:00 

32.4 

6.2 

-0.7 

107.0 

10.7 

22  Oct  90 

14:53:00 

35.6 

6.2 

-0.6 

107.0 

10.7 

22  Oct  90 

14:54:00 

33.7 

6.2 

•0.5 

107.1 

10.7 

22  Oct  90 

14:55:00 

33.0 

6.0 

-0.6 

107.1 

10.8 

22  Oct  90 

14:56:00 

34.3 

6.2 

-0.4 

105.9 

10.7 

22  Oct  90 

14:57:00 

35.6 

6.2 

-0.1 

106.5 

10.7 

22  Oct  90 

14:58:00 

33.0 

6.1 

-0.6 

106.4 

10.7 

22  Oct  90 

14:59:00 

32.9 

6.1 

3.2 

107.4* 

10.7 

22  Oct  90 

15:00:00 

32.6 

6.2 

1.7 

107.0 

10.7 

22  Oct  90 

15:01:00 

35.9 

6.2 

0.5 

106.9 

10.7 

22  Oct  90 

15:02:00 

31.7 

6.0 

-0.1 

109.6 

10.8 

22  Oct  90 

15:03:00 

31.2 

6.1 

-0.3 

106.9 

10.7 

22  Oct  90 

15:04:00 

35.6 

6.1 

-0.6 

108.2 

10.7 

22  Oct  90 

15:05:00 

33.2 

6.1 

-0-7 

108.6 

10.8 

22  Oct  90 

15:06:00 

39.1 

6.2 

-0.8 

106.5 

10.6 

22  Oct  90 

15:07:00 

35.1 

6.1 

-0.8 

107.8 

10.7 

22  Oct  90 

15:08:00 

33.1 

6.1 

0.6 

106.8 

10.7 

22  Oct  90 

15:09:00 

33.6 

5.9 

-0.5 

110.6 

10.9 

22  Oct  90 

15:10:00 

34.9 

6.2 

-0.5 

106.9 

10.7 

22  Oct  90 

15:11:00 

37.7 

6.1 

-0.8 

108.4 

10.7 

22  Oct  90 

15:32:00 

46.4 

6.5 

101.5 

10.5 

22  Oct  90 

15:33:00 

47.6 

6.5 

101.1 

10,5 

22  Oct  90 

15:34:00 

47.6 

6.5 

101.6 

10.6 

22  Oct  90 

15:35:00 

48.5 

6.5 

101.4 

10.5 

22  Oct  90 

15:36:00 

52.2 

6.5 

100.7 

10.5 

22  Oct  90 

15:37:00 

49.2 

6.4 

101.7 

10.6 

22  Oct  90 

15:38:00 

44.5 

6.3 

101.2 

10.6 

22  Oct  90 

15:39:00 

44.2 

6.3 

102.5 

10.7 

22  Oct  90 

15:40:00 

42.2 

6.3 

102.2 

10.6 

22  Oct  90 

15:41:00 

47.7 

6.4 

101.8 

10.6 

22  Oct  90 

15:54:00 

42.8 

6.3 

5.0 

109.4 

10.6 

22  Oct  90 

15:55:00 

47.8 

6.5 

5.0 

108.0 

10.5 

22  Oct  90 

15:56:00 

44.1 

6.4 

4.9 

108.2 

10.5 

22  Oct  90 

15:57:00 

43.7 

6.4 

4.9 

109.5 

10.6 

22  Oct  90 

15:58:00 

42.5 

6.4 

5.0 

109.3 

10.6 

22  Oct  90 

15:59:00 

43.7 

6.5 

4.8 

108,9 

10.5 

22  Oct  90 

16:00:00 

46.3 

6.5 

4.7 

108.3 

10.5 

22  Oct  90 

16:01:00 

43.4 

6.3 

4.3 

111.7 

10.6 

22  Oct  90 

16:02:00 

41.8 

6.5 

4.5 

108.7 

10.5 

22  Oct  90 

16:03:00 

44.9 

6.3 

4.4 

109.9 

10.6 

22  Oct  90 

16:04:00 

40.6 

6.3 

4.7 

109.3 

10.6 

22  Oct  90 

16:05:00 

46.3 

6.5 

5.9 

108.0 

10.4 

22  Oct  90 

16:06:00 

37.7 

6.2 

5.9 

111.6 

10.6 

22  Oct  90 

16:07:00 

43.2 

6.4 

5.1 

109.9 

10.6 

22  Oct  90 

16:08:00 

45.2 

6.3 

4,7 

109.2 

10.6 

22  Oct  90 

16:09:00 

44.7 

6.4 

6.2 

110.3 

10.5 

22  Oct  90 

16:10:00 

45.5 

6.3 

7.4 

113.1 

10.6 

22  Oct  90 

16:11:00 

37.9 

6.3 

4.9 

111.7 

10.6 

22  Oct  90 

16:12:00 

43.5 

6.4 

4.6 

109.7 

10.5 

22  Oct  90 

16:13:00 

47.4 

6.4 

4.4 

109,9 

10.5 

22  Oct  90 

16:14:00 

40.5 

6.3 

4.3 

109.3 

10.6 

22  Oct  90 

16:15:00 

46.7 

6.5 

4.4 

107.0 

10.5 

22  Oct  90 

16:16:00 

41 .3 

6.4 

4.5 

106.4 

10.5 

22  Oct  90 

16:17:00 

45.5 

6.4 

4.5 

106.3 

10.5 

22  Oct  90 

16:18:00 

48.2 

6.5 

4.6 

106.5 

10.5 

22  Oct  90 

16:19:00 

49.0 

6.5 

4.4 

107.5 

10.5 

22  Oct  90 

16:20:00 

44.5 

6.4 

4.1 

108.0 

10.5 

22  Oct  90 

16:21:00 

44.9 

6.4 

3.9 

108.6 

10.5 

22  Oct  90 

16:22:00 

42.0 

6.4 

3.8 

108.7 

10.5 

22  Oct  90 

16:23:00 

44.1 

6.4 

3.7 

108.4 

10.5 

22  Oct  90 

16:24:00 

43.4 

6.3 

4.0 

109.4 

10.6 

22  Oct  90 

16:25:00 

43.9 

6.5 

8.5 

107.8 

10.5 

22  Oct  90 

16:26:00 

45.4 

6.4 

6.2 

107.7 

10.5 

22  Oct  90 

16:27:00 

43.7 

6.4 

4.9 

109.6 

10.5 

22  Oct  90 

16:28:00 

40.4 

6.3 

4.4 

108.7 

10.5 

22  Oct  90 

16:29:00 

43.6 

6.5 

4.2 

108.4 

10.5 

22  Oct  90 

16:30:00 

40.4 

6.3 

3.7 

111.2 

10.5 

22  Oct  90 

16:31:00 

40.8 

6.4 

3.7 

108.2 

10.5 

22  Oct  90 

16:32:00 

45.2 

6.4 

3.5 

110.5 

10.5 

22  Oct  90 

16:33:00 

40.9 

6.3 

3.1 

111.2 

10.6 

22  Oct  90 

16:34:00 

37.9 

6.4 

3.1 

109.9 

10.5 

22  Oct  90 

16:35:00 

40.4 

6.4 

3.1 

110.6 

10.5 

22  Oct  90 

16:36:00 

42.1 

6.4 

3.4 

110.2 

10.5 

22  Oct  90 

16:37:00 

39.8 

6.2 

3.3 

111.3 

10.6 

22  Oct  90 

16:38:00 

46.7 

6.4 

3.4 

109.0 

10.5 

22  Oct  90 

16:39:00 

38.1 

6.2 

14.9 

111.2 

10.6 

22  Oct  90 

16:40:00 

43.3 

6.4 

13.0 

108.6 

10.5 

22  Oct  90 

16:41:00 

44.1 

6.4 

8.5 

107.1 

10.5 

22  Oct  90 

16:42:00 

41.2 

6.6 

6.1 

105.0 

10.4 

22  Oct  90 

16:43:00 

44.2 

6.4 

4.6 

108.8 

10.5 

22  Oct  90 

16:44:00 

40.2 

6.3 

4.0 

108.9 

10.6 

22  Oct  90 

16:45:00 

44.1 

6.5 

3.7 

105,2 

10.4 

22  Oct  90 

16:46:00 

41.3 

6.5 

3.4 

106.5 

10.4 

22  Oct  90 

16:47:00 

42.6 

6.4 

3.3 

107.1 

10.5 

22  Oct  90 

16:48:00 

44.4 

6.4 

3.5 

107.2 

10.5 

22  Oct  90 

16:49:00 

42.0 

6.5 

3.4 

107.6 

10.4 

22  Oct  90 

16:50:00 

44.9 

6.4 

3.6 

106.9 

10.5 

22  Oct  90 

16:51:00 

44.5 

6.3 

3.4 

107.8 

10.5 

22  Oct  90 

16:52:00 

40.4 

6.3 

3.3 

108.9 

10.5 

22  Oct  90 

16:53:00 

41.9 

6.3 

3.1 

109.4 

10.5 

22  Oct  90 

16:54:00 

41.3 

6.4 

3.0 

109.0 

10.5 

22  Oct  90 

16:55:00 

43.2 

6.4 

7.2 

110.0 

10.5 

22  Oct  90 

16:56:00 

40.7 

6.4 

9.4 

109.5 

10.5 

22  Oct  90 

16:57:00 

46.2 

6.4 

5.9 

109.3 

10.5 

22  Oct  90 

16:58:00 

39.5 

6.4 

4.2 

108.8 

10.5 

22  Oct  90 

16:59:00 

41.6 

6.3 

3.9 

110.6 

10.6 

22  Oct  90 

17:00:00 

42.1 

6.4 

3.7 

107.5 

10.5 

22  Oct  90 

17:01:00 

43.1 

6.4 

3.4 

108.1 

10.5 

22  Oct  90 

17:02:00 

37.4 

6.2 

3.2 

111.7 

10.6 

22  Oct  90 

17:03:00 

39.1 

6.4 

3.1 

108.8 

10.5 

22  Oct  90 

17:04:00 

41.9 

6.4 

3.1 

109.4 

10.5 

22  Oct  90 

17:05:00 

39.8 

6.3 

2.9 

108.7 

10.5 

22  Oct  90 

17:06:00 

40.8 

6.3 

2.8 

109.2 

10.5 

22  Oct  90 

17:07:00 

43.4 

6.3 

2.8 

109.2 

10.5 

22  Oct  90 

17:08:00 

44.3 

6.4 

2.8 

107.8 

10.5 

22  Oct  90 

17:09:00 

43.9 

6.5 

2.6 

107.0 

10.4 

22  Oct  90 

17:10:00 

43.6 

6.4 

3.3 

106.6 

10.5 

22  Oct  90 

17:11:00 

43.2 

6.4 

2.7 

105.8 

10.4 

22  Oct  90 

17:12:00 

39.7 

6.4 

16.1 

105.9 

10.4 

22  Oct  90 

17:13:00 

40.4 

6.4 

8.9 

105.9 

10.4 

22  Oct  90 

17:14:00 

41.4 

6.4 

4.9 

104.8 

10.4 

22  Oct  90 

17:15:00 

44.8 

6.4 

4.0 

104.2 

10.4 

22  Oct  90 

17:16:00 

45.2 

6.4 

3.4 

105.8 

10.5 

22  Oct  90 

17:17:00 

41.6 

6.4 

3.1 

106.3 

10.5 

22  Oct  90 

17:18:00 

44.2 

6.5 

3.0 

104.8 

10.4 

22  Oct  90 

17:19:00 

46.1 

6.5 

2.8 

104.9 

10.4 

22  Oct  90 

17:20:00 

41.8 

6.3 

2.6 

107.4 

10.5 

22  Oct  90 

17:21:00 

41.4 

6.4 

2.9 

104.7 

10.5 

22  Oct  90 

17:22:00 

43.2 

6.4 

2.9 

104.3 

10.4 

22  Oct  90 

17:23:00 

40.7 

6.3 

5.4 

106.9 

10.5 

22  Oct  90 

17:24:00 

37.9 

6.3 

4.5  ■ 

105.8 

10.5 

22  Oct  90 

17:25:00 

46.5 

6.5 

3,3 

105.5 

10.4 

22  Oct  90 

17:26:00 

43.6 

6.4 

2.8 

108.1 

10.5 

22  Oct  90 

17:27:00 

41.9 

6.5 

2.9 

106.3 

10.4 

22  Oct  90 

17:28:00 

45.6 

6.5 

2.5 

107.4 

10.4 

22  Oct  90 

17:29:00 

39.6 

6.3 

2.5 

108.6 

10.5 

22  Oct  90 

17:30:00 

42.3 

6.5 

2.5 

108.4 

10.4 

22  Oct  90 

17:31:00 

38.0 

6.4 

13.5 

106.8 

10.5 

22  Oct  90 

17:32:00 

44.3 

6.5 

10.2 

103.8 

10.4 

22  Oct  90 

17:33:00 

40.3 

6.3 

5.0 

105.7 

10.5 

22  Oct  90 

17:34:00 

U.9 

6.5 

4.3 

103.3 

10.4 

22  Oct  90 

17:47:00 

40.8 

6.5 

2.2 

105.2 

10.4 

22  Oct  90 

17:48:00 

38.7 

6.3 

2.2 

107.2 

10.5 

22  Oct  90 

17:49:00 

42.0 

6.5 

2.4 

104.9 

10.4 

22  Oct  90 

17:50:00 

41.3 

6.4 

2.3 

106.8 

10.5 

22  Oct  90 

17:51:00 

39.3 

6.4 

2.3 

105.5 

10.5 

22  Oct  90 

17:52:00 

42.9 

6.5 

2.3 

105.3 

10.5 

22  Oct  90 

17:53:00 

39.9 

6.4 

2.2 

106,9 

10.5 

22  Oct  90 

17:54:00 

38.5 

6.4 

2.2 

106.7 

10.5 

22  Oct  90 

17:55:00 

41.7 

6.5 

2.4 

105.6 

10.5 

22  Oct  90 

17:56:00 

41.5 

6.4 

2.1 

107.3 

10.5 

22  Oct  90 

17:57:00 

36.9. 

6.3 

2.2 

107.5 

10.6 

22  Oct  90 

17:58:00 

43.7 

6.5 

2.5 

102.1 

10.4 

22  Oct  90 

17:59:00 

44.0 

6.4 

2.5 

104.7 

10.5 

22  Oct  90 

18:00:00 

44.5 

6.6 

6.4 

101,4 

10.4 

AVERAGE 

40.3 

6.3 

3.3 

107.9 

10.6 

SPAN  GAS  VALUE 

255-0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

1.9 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

251.5 

5.9 

26.4 

249.0 

4,9 

BIAS  CORRECTED  AVG 

40.0 

6.4 

1.4 

108.3 

10.8 

TITLE:  TEST  ONE  •  FUEL  OIL 

NOTE  :  ORSAT  DATA  RUN  1A  OIL  FOR  PART  TEST 


DATE 

TIME 

CHANNEL  #17 
ID:  CO 

UNIT:  PPM 

22  Oct  90 

16:01:00 

43.4 

22  Oct  90 

16:02:00 

41.8 

22  Oct  90 

16:03:00 

44.9 

22  Oct  90 

16:04:00 

40.6 

22  Oct  90 

16:05:00 

46.3 

22  Oct  90 

16:06:00 

37.7 

22  Oct  90 

16:07:00 

43.2 

22  Oct  90 

16:08:00 

45.2 

22  Oct  90 

16:09:00 

44.7 

22  Oct  90 

16:10:00 

45.5 

22  Oct  90 

16:11:00 

37.9 

22  Oct  90 

16:12:00 

43.5 

22  Oct  90 

16:13:00 

47.4 

22  Oct  90 

16:14:00 

40.5 

22  Oct  90 

16:15:00 

46.7 

22  Oct  90 

16:16:00 

41 .3 

22  Oct  90 

16:17:00 

45.5 

22  Oct  90 

16:18:00 

48.2 

22  Oct  90 

16:19:00 

49.0 

22  Oct  90 

16:20:00 

U.5 

22  Oct  90 

16:21:00 

44.9 

22  Oct  90 

16:22:00 

42.0 

22  Oct  90 

16:23:00 

44.1 

22  Oct  90 

16:24:00 

43.4 

22  Oct  90 

16:25:00 

43.9 

22  Oct  90 

16:26:00 

45.4 

22  Oct  90 

16:27:00 

43.7 

22  Oct  90 

16:28:00 

40.4 

22  Oct  90 

16:29:00 

43.6 

22  Oct  90 

16:30:00 

40.4 

22  Oct  90 

16:31:00 

40.8 

22  Oct  90 

16:49:00 

42.0 

22  Oct  90 

16:50:00 

44.9 

22  Oct  90 

16:51:00 

44.5 

22  Oct  90 

16:52:00 

40.4 

22  Oct  90 

16:53:00 

41.9 

22  Oct  90 

16:54:00 

41.3 

22  Oct  90 

16:55:00 

43.2 

22  Oct  90 

16:56:00 

40.7 

22  Oct  90 

16:57:00 

46.2 

22  Oct  90 

16:58:00 

39.5 

22  Oct  90 

16:59:00 

41.6 

22  Oct  90 

17:00:00 

42.1 

22  Oct  90 

17:01:00 

43.1 

22  Oct  90 

17:02:00 

37.4 

22  Oct  90 

17:03:00 

39.1 

22  Oct  90 

17:04:00 

41.9 

22  Oct  90 

17:05:00 

39.8 

22  Oct  90 

17:06:00 

40.8 

22  Oct  90 

17:07:00 

43.4 

22  Oct  90 

17:08:00 

44.3 

22  Oct  90 

17:09:00 

43.9 

22  Oct  90 

17:10:00 

43.6 

22  Oct  90 

17:11:00 

43.2 

22  Oct  90 

17:12:00 

39.7 

22  Oct  90 

17:13:00 

40.4 

22  Oct  90 

17:14:00 

41.4 

22  Oct  90 

17:15:00 

44.8 

22  Oct  90 

17:16:00 

45.2 

22  Oct  90 

17:17:00 

41.6 

22  Oct  90 

17:18:00 

44.2 

22  Oct  90 

17:19:00 

46.1 

22  Oct  90 

17:20:00 

41.8 

AVERAGE 

42.9 

SPAN  1 

GAS  VALUE 

255.0 

AVERAGE  1 

SIAS  ZERO 

1.0 

AVERAGE  1 

BIAS  SPAN 

251.5 

BIAS  CORRECTED  AVG 

42.7 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL 

ID:  02 

ID:  THC 

ID:  NOX 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PF 

6.3 

4.3  . 

111.7 

6.5 

4.5 

108.7 

6.3 

4.4 

109.9 

6.3 

4.7 

109.3 

6.5 

5.9 

108.0 

6.2 

5.9 

111.6 

6.4 

5.1 

109.9 

6.3 

4.7 

109.2 

6.4 

6.2 

110.3 

6.3 

7.4 

113.1 

6.3 

4.9 

111.7 

6.4 

4.6 

109.7 

6.4 

4.4 

109.9 

6.3 

4.3 

109.3 

6.5 

4.4 

107.0 

6.4 

4.5 

106.4 

6.4 

4.5 

106.3 

6.5 

4.6 

106.5 

6.5 

4.4 

107.5 

6.4 

4.1 

108.0 

6.4 

3.9 

108.6 

6.4 

3.8 

108.7 

6.4 

3.7 

108.4 

6.3 

4.0 

109.4 

6.5 

8.5 

107.8 

6.4 

6.2 

107.7 

6.4 

4.9 

109.6 

6.3 

4.4 

108.7 

6.5 

4.2 

108.4 

6.3 

3.7 

111.2 

6.4 

3.7 

108.2 

6.5 

3.4 

107.6 

6.4 

3.6 

106.9 

6.3 

3.4 

107.8 

6.3 

3.3 

108.9 

6.3 

3.1 

109.4 

6.4 

3.0 

109.0 

6.4 

7.2 

110.0 

6.4 

9.4 

109.5 

6.4 

5.9 

109.3 

6.4 

4.2 

108.8 

6.3 

3.9 

110.6 

6.4 

3.7 

107.5 

6.4 

3.4 

108.1 

6.2 

3.2 

111.7 

6.4 

3.1 

108.8 

6.4 

3.1 

109.4 

6.3 

2.9 

108.7 

6.3 

2.8 

109.2 

6.3 

2.8 

109.2 

6.4 

2.8 

107.8 

6.5 

2.6 

107.0 

6.4 

3.3 

106.6 

6.4 

2.7 

105.8 

6.4 

16.1 

105.9 

6.4 

8.9 

105.9 

6.4 

4.9 

104.8 

6.4 

4.0 

104.2 

6.4 

3.4 

105.8 

6.4 

3.1 

106.3 

6.5 

3.0 

104.8 

6.5 

2.8 

104.9 

6.3 

2.6 

107.4 

6.4 

4.5 

108.4 

6.0 

25.0 

250.0 

0.0 

1.9 

0.0 

5.9 

26.4 

249.0 

6.5 

2.7 

108.8 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

10.6 

10.5 

10.6 

10.6 

10.4 

10.6 

10.6 

10.6 

10.5 

10.6 

10.6 

10.5 

10.5 

10.6 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.6 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.4 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.6 

10.5 

10.5 

10.6 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.4 

10.5 

10.4 

10.4 

10.4 

10.4 

10.4 

10.5 

10.5 

10.4 

10.4 

10.5 

10.5 

5.0 

0.0 

4.9 

10.7 


TEST  T-lb 


27  OCTOBER  1990 


S40C/FN 


4/15/91 


AVERAGE  BIAS  ZERO 

1.0 

0.0 

1.2 

0.1 

AVERAGE  BIAS  SPAN 

257.5 

5.9 

24.8 

242.0 

BIAS  CORRECTED  AVG 

32.0 

6.8 

0.0 

94.7 

TITLE:  RUN  ONE  B  OIL 
NOTE  :  ACETONE 


DATE 

TINE 

CHANNEL  #17 

CHANNEL 

«19  CHANNEL  «20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPH 

UNIT:  PCT  UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

28  Oct  90 

01:48:00 

65.2 

9.3 

SAMPLE 

53.5 

8.3 

28  Oct  90 

01:49:00 

75.5 

9.5 

LINE 

52.7 

8.1 

28  Oct  90 

01:50:00 

51.2 

8.9  CONTAMINATED 

57.1 

8.6 

28  Oct  90 

01:51:00 

46.4 

9.2 

FROM 

54.9 

8.4 

28  Oct  90 

01:52:00 

83.2 

9.5 

FLAHEOUT 

53.2 

8.2 

28  Oct  90 

01:53:00 

50,2 

9.0 

55.5 

8.6 

28  Oct  90 

01:54:00 

60.3 

9.3 

54.1 

8.4 

28  Oct  90 

01:56:00 

48.5 

9.1 

54.0 

8.5 

28  Oct  90 

01:57:00 

64.4 

9.3 

. 

52.4 

8.3 

28  Oct  90 

01:58:00 

76.7 

9.3 

52.6 

8.3 

28  Oct  90 

01:59:00 

209.0 

10.2 

46.4 

7 .6 

28  Oct  90 

02:00:00 

145,4 

9.0 

54.1 

8.6 

28  Oct  90 

02:01:00 

55.8 

9.1 

52.6 

8.5 

28  Oct  90 

02:02:00 

75.5 

9.4 

50.7 

8.2 

28  Oct  90 

02:03:00 

301.1 

10.5 

43.4 

7.4 

28  Oct  90 

02:04:00 

505.1 

10.7 

44.0 

7.2 

28  Oct  90 

02:05:00 

634.9 

11.1 

42.5 

7.0 

28  Oct  90 

02:06:00 

656.1 

11.2 

41.0 

6.9 

28  Oct  90 

02:07:00 

712.3 

11.2 

41.5 

6.9 

28  Oct  90 

02:08:00 

940.5 

11.5 

38.2 

6.6 

FLAHEOUT 

28  Oct  90 

02:15:00 

38.0 

6.3 

83.6 

10.5 

28  Oct  90 

02:16:00 

40.2 

7.8 

76.5 

9.5 

28  Oct  90 

02:17:00 

53.7 

8.2 

73.9 

9.2 

28  Oct  90 

02:18:00 

50.8 

8.4 

72.1 

9.0 

28  Oct  90 

02:19:00 

34.1 

8.9 

67.4 

8.6 

28  Oct  90 

02:20:00 

37.2 

9.5 

65.4 

8.2 

28  Oct  90 

02:21:00 

45.1 

9.6 

64.1 

8.1 

28  Oct  90 

02:22:00 

325.8 

5.1 

74.3 

11.7 

28  Oct  90 

02:23:00 

470.8 

0.9 

78.2 

14.1 

28  Oct  90 

02:24:00 

623.1 

0.8 

77.9 

12.9 

28  Oct  90 

02:25:00 

OFF 

•0.1 

119.5 

12.3 

28  Oct  90 

02:26:00 

SCALE 

0.3 

177.9 

13.8 

28  Oct  90 

02:27:00 

413.9 

1.7 

213.6 

13.9 

28  Oct  90 

02:28:00 

81.3 

1.7 

211.6 

14.0 

28  Oct  90 

02:29:00 

74.9 

1.7 

211.0 

13.9 

28  Oct  90 

02:30:00 

86.6 

1.7 

204.9 

14.0 

28  Oct  90 

02:31:00 

106.2 

1.9 

204.9 

13.8 

28  Oct  90 

02:32:00 

93.4 

1.8 

207.6 

13.9 

28  Oct  90 

02:33:00 

104.9 

1.8 

206.8 

13.9 

28  Oct  90 

02:34:00 

77.8 

1.8 

206.3 

13.9 

28  Oct  90 

02:35:00 

457.7 

4.0 

171.7 

12.1 

28  Oct  90 

02:36:00 

25.0 

6.0 

151.0 

10.7 

28  Oct  90 

02:37:00 

10.6 

6.1 

158.5 

10.6 

28  Oct  90 

02:38:00 

9.5 

6.1 

152.0 

10.7 

28  Oct  90 

02:39:00 

9.3 

6.2 

143.9 

10.6 

28  Oct  90 

02:40:00 

17.1 

4.1 

160.4 

12.3 

28  Oct  90 

02:41:00 

50.4 

1.9 

179.6 

13.8 

28  Oct  90 

02:42:00 

41.8 

2.2 

179.5 

13.5 

28  Oct  90 

02:43:00 

17.5 

6.0 

149.0 

10.7 

28  Oct  90 

02:44:00 

6.9 

5.6 

163.2 

11.0 

28  Oct  90 

02:45:00 

6.4 

5.7 

160.7 

10.9 

28  Oct  90 

02:46:00 

6.5 

5.6 

161.6 

10.9 

28  Oct  90 

02:47:00 

6.0 

5.6 

155.4 

11.0 

28  Oct  90 

02:48:00 

6.0 

5.7 

160.0 

10.9 

28  Oct  90 

02:49:00 

6.0 

5.7 

157.7 

10.9 

28  Oct  90 

02:50:00 

12.8 

6.7 

127.9 

9.6 

FLAHEOUT 

28  Oct  90 

02:59:00 

301.3 

2.3 

182.6 

13.6 

28  Oct  90 

03:00:00 

31.8 

3.4 

184.0 

12.7 

28  Oct  90 

03:01:00 

17.9 

4.0 

186.3 

12.3 

28  Oct  90 

03:02:00 

15.6 

4.6 

179.6 

11.8 

28  Oct  90 

03:03:00 

14.8 

4.4 

177.0 

12.0 

28  Oct  90 

03:04:00 

14.0 

4.6 

183.7 

11.8 

28  Oct  90 

03:05:00 

14.0 

4.5 

185.7 

11.9 

28  Oct  90 

03:06:00 

13,4 

4.4 

185.0 

12.0 

28  Oct  90 

03:07:00 

13,2 

4.5 

184.5 

11.9 

28  Oct  90 

03:08:00 

13.7 

4.5 

173.2 

11.9 

28  Oct  90 

03:09:00 

12.2 

4.9 

169.7 

11.5 

28  Oct  90 

03:10:00 

10.5 

5.5 

168.5 

11.0 

28  Oct  90 

03:11:00 

9.9 

5.3 

170.7 

11.2 

28  Oct  90 

03:12:00 

9.9 

5.4 

172.2 

11.1 

28  Oct  90  03:13:00 
28  Oct  90  03:14:00 
28  Oct  90  03:15:00 
28  Oct  90  03:16:00 
28  Oct  90  03:17:00 
28  Oct  90  03:18:00 
28  Oct  90  03:19:00 
28  Oct  90  03:20:00 
28  Oct  90  03:21:00 
28  Oct  90  03:22:00 
28  Oct  90  03:23:00 
28  Oct  90  03:24:00 
28  Oct  90  03:25:00 
28  Oct  90  03:26:00 
28  Oct  90  03:27:00 
28  Oct  90  03:28:00 
28  Oct  90  03:29:00 
28  Oct  90  03:30:00 
28  Oct  90  03:31:00 
28  Oct  90  03:32:00 
28  Oct  90  03:33:00 
28  Oct  90  03:34:00 
28  Oct  90  03:35:00 
28  Oct  90  03:36:00 
28  Oct  90  03:37:00 
28  Oct  90  03:38:00 
28  Oct  90  03:39:00 

AVERAGE 
SPAN  GAS  VALUE 
AVERAGE  BIAS  ZERO 
AVERAGE  BIAS  SPAN 
BIAS  CORRECTED  AVG 


9.9 

5.3 

9.3 

5.3 

8.9 

5.4 

8.9 

5.4 

8.9 

5.3 

8.5 

5.3 

8.5 

5.7 

311.3 

2.9 

972.8 

1.0 

974.1 

1.0 

974.1 

1.0 

974.1 

1.0 

974.2 

1.0 

974.0 

1.0 

974.2 

1.0 

974.1 

1.0 

974.1 

0.9 

974.1 

1.0 

910.2 

0.3 

473.5 

•0.0 

0.8 

-0.1 

1.0 

-0.1 

1.0 

-0.0 

134.3 

•0.0 

34.7 

3.5 

293.9 

8.9 

93.9 

9.6 

215.0 

5.1 

255.0 

6.0 

1.0 

0.0 

258.5 

5.9 

211.9 

5.2 

173.2 

11.2 

165.4 

11.2 

166.8 

11.1 

172.5 

11.1 

174.1 

11.2 

168.0 

11.2 

157.7 

10.9 

169.8 

13.2 

178.9 

14.3 

178.6 

14.3 

179.0 

14.3 

177.1 

14.3 

177.7 

14.3 

177.1 

14.3 

176.9 

14.3 

177.7 

14.3 

180.1 

14.3 

177.2 

14.3 

176.2 

13.9 

138.4 

12.6 

91.3 

10.4 

117.2 

11.6 

155.9 

13.1 

132.2 

12.3 

130.5 

11.7 

92.7 

8.4 

83.9 

7.9 

133.7 

11.1 

250.0 

5.0 

0.1 

0.0 

242.0 

4.9 

138.1 

11.4 

E 


TITLE:  RUN  ONE  B  OIL 

NOTE  :  START  PART  TEST  IB  AT  2218 


DATE 

TINE 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT;  PPM 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

27  Oct  90 

22:19:00 

15.1 

7.7 

0.8 

75.1 

9.6 

27  Oct  90 

22:20:00 

14.6 

7.6 

0.8 

75.7 

9.6 

27  Oct  90 

22:21:00 

18.5 

8.5 

0.8 

71,6 

9,0 

27  Oct  90 

22:22:00 

15,5 

8.2 

0.8 

72.3 

9.2 

27  Oct  90 

22:50:00 

28.9 

8.6 

1.2 

60.3 

8.9 

27  Oct  90 

22:51:00 

37.3 

9.1 

1.2 

58.3 

8.5 

27  Oct  90 

22:52:00 

50.2 

9.0 

1.2 

58.7 

8.6 

27  Oct  90 

22:53:00 

42.6 

9.0 

1.3 

57.5 

8.5 

27  Oct  90 

22:54:00 

73.2 

9.5 

1.4 

54.8 

8.2 

27  Oct  90 

22:55:00 

97.5 

9.8 

1.5 

53.4 

7.9 

27  Oct  90 

22:56:00 

76.9 

9.3 

1.1 

56.6 

8.3 

27  Oct  90 

22:57:00 

88.7 

9.6 

1.3 

54.4 

8.1 

27  Oct  90 

22:58:00 

49.0 

8.7 

0.9 

61 .2 

8.9 

27  Oct  90 

22:59:00 

30.4 

8.6 

0.9 

60.1 

8.9 

27  Oct  90 

23:00:00 

34.9 

8.7 

1.0 

59.9 

8.8 

27  Oct  90 

23:01:00 

32.9 

8.1 

0.9 

62.5 

9.3 

27  Oct  90 

23:02:00 

25.9 

8.3 

0.9 

61 .6 

9.1 

27  Oct  90 

23:03:00 

26.6 

8.1 

0.9 

63.2 

9.3 

27  Oct  90 

23:04:00 

28.6 

8.3 

0.9 

60.4 

9.1 

27  Oct  90 

23:05:00 

33.7 

8.4 

0.8 

60.7 

9.0 

27  Oct  90 

23:06:00 

28.4 

8.4 

0.8 

61 .6 

9.0 

27  Oct  90 

23:07:00 

32.6 

8.6 

0.8 

59.8 

8.9 

27  Oct  90 

23:08:00 

30.7 

8.6 

0.8 

60.2 

8.9 

27  Oct  90 

23:09:00 

41.9 

8.9 

0.9 

58.2 

8.7 

27  Oct  90 

23:10:00 

32.6 

8.5 

0.8 

60.6 

9.0 

27  Oct  90 

23:11:00 

36.4 

8.8 

0.8 

59.3 

8.7 

27  Oct  90 

23:12:00 

43.1 

9.0 

0.9 

57.1 

8.5 

27  Oct  90 

23:13:00 

51.5 

8.9 

1.8 

59.0 

8.7 

27  Oct  90 

23:14:00 

49.6 

9.2 

1.1 

56.5 

8.4 

27  Oct  90 

23:15:00 

53.3 

9.1 

1.0 

56,5 

8.5 

27  Oct  90 

23:16:00 

87.6 

9.6 

1.0 

53.4 

8.1 

27  Oct  90 

23:17:00 

68.4 

9.3 

0.9 

55.2 

8.3 

27  Oct  90 

23:18:00 

89.0 

9.6 

1.0 

53.9 

8.1 

27  Oct  90 

23:19:00 

73.1 

9.3 

0.9 

54.3 

8.3 

27  Oct  90 

23:20:00 

111,6 

9.7 

1.2 

53.6 

8.0 

27  Oct  90 

23:21:00 

84.8 

9.7 

1.3 

52.6 

8.0 

27  Oct  90 

23:22:00 

130.8 

9.7 

1.0 

52.7 

8.0 

27  Oct  90 

23:23:00 

158.2 

10.1 

2.7 

49.0 

7.7 

27  Oct  90 

23:24:00 

209.1 

10.0 

1.8 

50.5 

7.8 

27  Oct  90 

23:25:00 

136.0 

10.0 

2.1 

49.9 

7.8 

27  Oct  90 

23:26:00 

226.4 

10.1 

1.9 

49.4 

7.7 

27  Oct  90 

23:27:00 

108.3 

9.2 

0.7 

55.3 

8.4 

27  Oct  90 

23:28:00 

70.2 

9.5 

0.8 

54.5 

8.2 

27  Oct  90 

23:29:00 

67.1 

8.8 

0.6 

58.5 

8.7 

27  Oct  90 

23:30:00 

57.1 

9.0 

0.6 

58.0 

8.6 

27  Oct  90 

23:31:00 

33.4 

8.6 

0.6 

58.8 

8.9 

27  Oct  90 

23:32:00 

46.1 

8.8 

0.6 

58.0 

8.7 

27  Oct  90 

23:33:00 

34.7 

8.5 

0.6 

59.7 

8.9 

27  Oct  90 

23:34:00 

60.5 

9.3 

0.8 

54.9 

8.3 

27  Oct  90 

23:35:00 

68.7 

9.0 

0.6 

56.8 

8.6 

27  Oct  90 

23:36:00 

41.3 

8.9 

0.8 

57.2 

8.6 

27  Oct  90 

23:37:00 

83.6 

9.2 

0.8 

56.2 

8.4 

27  Oct  90 

23:38:00 

68.2 

9.3 

0.7 

54.4 

8.3 

27  Oct  90 

23:39:00 

129.1 

9.8 

1.7 

50.9 

7.9 

27  Oct  90 

23:40:00 

101.6 

9.3 

0.7 

55.3 

8.4 

27  Oct  90 

23:41:00 

69.1 

9.4 

0.9 

53.5 

8.2 

27  Oct  90 

23:42:00 

109.3 

9.7 

0.8 

52.8 

8.0 

26  Oct  90 

01:10:00 

57.4 

9.4 

17.8 

53.2 

8.3 

28  Oct  90 

01:11:00 

124.9 

9.9 

16.3 

51.4 

8.0 

28  Oct  90 

01:12:00 

85.8 

9.1 

14.8 

57.3 

8.6 

28  Oct  90 

01:13:00 

38,9 

9.1 

14.0 

54.8 

8.5 

28  Oct  90 

01:14:00 

67.4 

9.2 

13.2 

55.4 

8.5 

28  Oct  90 

01:15:00 

60.8 

9.4 

12.5 

53.4 

8.3 

28  Oct  90 

01:16:00 

59.3 

9.2 

11.7 

54.4 

8.4 

28  Oct  90 

01:17:00 

90.8 

9,6 

11.3 

52.7 

8.1 

28  Oct  90 

01:18:00 

63.5 

9.4 

10.5 

53.1 

8.3 

28  Oct  90 

01:19:00 

82.6 

9.4 

9.7 

54.7 

8.3 

28  Oct  90 

01:20:00 

52.8 

9.2 

9.3 

54.1 

8.4 

28  Oct  90 

01:21:00 

65.1 

9.1 

9.1 

56.1 

8.5 

28  Oct  90 

01:22:00 

45.5 

9.1 

8.7 

55.1 

8.5 

28  Oct  90 

01:23:00 

41.3 

8.9 

8.4 

56.5 

8.6 

28  Oct  90 

01:24:00 

51.6 

9.2 

8.2 

55.2 

8.4 

28  Oct  90  01:25:00 
28  Oct  90  01:26:00 
28  Oct  90  01:27:00 
28  Oct  90  01:28:00 
28  Oct  90  01:29:00 
28  Oct  90  01:30:00 
28  Oct  90  01:31:00 
28  Oct  90  01:32:00 
28  Oct  90  01:33:00 
28  Oct  90  01:34:00 

AVERAGE 
SPAN  GAS  VALUE 
AVERAGE  BIAS  ZERO 
AVERAGE  BIAS  SPAN 
BIAS  CORRECTED  AVG 


41.7 

9.0 

7.8 

56.3 

8.6 

39.2 

8.8 

7.4 

57.8 

8.8 

42.7 

9.0 

7.1 

55.9 

8.6 

39.7 

8.9 

6.8 

56.1 

8.6 

54.4 

9.2 

6.5 

55.7 

8.5 

45.0 

9.2 

6.3 

54.6 

8.4 

61.4 

9.2 

6.1 

55.1 

8.5 

55.1 

9.4 

6.0 

53.1 

8.3 

86.2 

9.5 

5.5 

53.4 

8.2 

97.3 

9.9 

7.1 

49.5 

7.9 

64.6 

9.1 

3.7 

56.9 

8.5 

255.0 

6.0 

25.0 

250.0 

5.0 

1.0 

0.0 

1.8 

0-1 

0.0 

258.5 

5.9 

25.6 

242.0 

4.9 

63.0 

9.3 

2.0 

58.7 

8.7 

TITLE:  RUN  ONE  B  OIL 
NOTE  :  OIL 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  #19 

ID:  CO 

ID:  02 

UNIT:  PPM 

UNIT:  PCT 

27  Oct  90 

14:32:00 

45.2 

8.1 

27  Oct  90 

14:33:00 

42.8 

8.0 

27  Oct  90 

14:34:00 

45.3 

8.0 

27  Oct  90 

14:35:00 

37.6 

7.9 

27  Oct  90 

14:36:00 

37.4 

8.0 

27  Oct  90 

14:37:00 

40.4 

7.9 

27  Oct  90 

14:38:00 

41.7 

8.0 

27  Oct  90 

14:39:00 

42.3 

7.9 

27  Oct  90 

14:40:00 

38.3 

7.9 

27  Oct  90 

14:41:00 

37.7 

7.9 

27  Oct  90 

14:42:00 

42.6 

7.9 

27  Oct  90 

14:43:00 

40.7 

7.9 

27  Oct  90 

14:44:00 

41.8 

7.9 

27  Oct  90 

14:45:00 

38.4 

7.8 

27  Oct  90 

14:46:00 

37.4 

7.8 

27  Oct  90 

14:47:00 

37.9 

7.9 

27  Oct  90 

14:48:00 

34.8 

7 .8 

27  Oct  90 

14:49:00 

32.7 

7.8 

27  Oct  90 

14:50:00 

34.7 

7.8 

27  Oct  90 

14:51:00 

37.8 

7.9 

27  Oct  90 

14:52:00 

41.1 

8.0 

27  Oct  90 

14:53:00 

38.6 

8.0 

27  Oct  90 

14:54:00 

40.9 

8. 1 

27  Oct  90 

14:55:00 

42.5 

8.0 

27  Oct  90 

14:56:00 

38.3 

8.1 

27  Oct  90 

14:57:00 

41.5 

8.1 

27  Oct  90 

14:58:00 

43.3 

8.1 

27  Oct  90 

14:59:00 

43.8 

8.1 

27  Oct  90 

15:00:00 

40.5 

8.0 

27  Oct  90 

15:01:00 

40.9 

8.0 

27  Oct  90 

15:02:00 

37.8 

8.0 

27  Oct  90 

15:03:00 

39.2 

8.0 

27  Oct  90 

15:04:00 

41.2 

8.0 

27  Oct  90 

15:05:00 

43.6 

8.0 

27  Oct  90 

15:06:00 

39.6 

8.0 

27  Oct  90 

15:07:00 

40.2 

7.9 

27  Oct  90 

15:08:00 

38.2 

7.9 

27  Oct  90 

15:09:00 

37.2 

7.9 

27  Oct  90 

15:10:00 

34.5 

7.9 

27  Oct  90 

15:11:00 

31.0 

7.8 

27  Oct  90 

15:12:00 

33.7 

7.9 

27  Oct  90 

15:13:00 

36.4 

7.8 

27  Oct  90 

15:14:00 

31.8 

7.9 

27  Oct  90 

15:15:00 

36.3 

7.8 

27  Oct  90 

15:16:00 

37.5 

7.9 

27  Oct  90 

15:17:00 

35.8 

7.9 

27  Oct  90 

15:18:00 

34.5 

7.9 

27  Oct  90 

15:19:00 

38.8 

8.0 

27  Oct  90 

15:20:00 

37.2 

8.0 

AVERAGE 

38.8 

7.9 

SPAN 

GAS  VALUE 

255.0 

6.0 

AVERAGE 

BIAS  ZERO 

1.0 

0.0 

AVERAGE 

BIAS  SPAN 

256.0 

5.9 

BIAS  CORRECTED  AVG 

37.8 

8.1 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

10.5 

95.0 

9.4 

9.8 

95.9 

9.5 

9.1 

95.3 

9.5 

8.4 

95.0 

9.5 

7.9 

95.1 

9.5 

7.4 

96.4 

9.5 

7.0 

96.6 

9.4 

6.4 

97.6 

9.5 

5.9 

96.5 

9.5 

5.7 

97.8 

9.5 

5.6 

96.1 

9.5 

5.4 

95.8 

9.5 

5.2 

96.7 

9.5 

5.0 

96.8 

9.5 

4.8 

97.3 

9.5 

4.5 

98.0 

9.5 

4.3 

98.8 

9.6 

4.1 

98.9 

9.5 

4.0 

98.3 

9.5 

4.0 

98.0 

9.4 

3.9 

96.3 

9.4 

3.9 

95.4 

9.4 

3.9 

95.5 

9.3 

3.8 

95.7 

9.3 

3.8 

95.8 

9.3 

3.8 

96.0 

9.3 

3.9 

96.3 

9.3 

3.8 

95.6 

9.3 

3.6 

96.0 

9.3 

3.6 

95.8 

9.4 

3.4 

96.4 

9.4 

3.2 

96.4 

9.4 

3.1 

96.5 

9.4 

2.8 

97.5 

9.4 

2.7 

96.9 

9.4 

2.6 

97.5 

9.4 

2.5 

97.9 

9.4 

2.4 

96.7 

9.4 

2.3 

98.2 

9.4 

2.2 

98.5 

9.5 

2.2 

98.4 

9.4 

2.1 

98.8 

9.5 

2.1 

98.3 

9.5 

2.2 

99.7 

9.5 

3.6 

98.8 

9.5 

2.4 

98.7 

9.4 

2.3 

99.7 

9.4 

2.1 

98.7 

9.4 

1.9 

99.2 

9.4 

4.3 

97.1 

9.4 

25.0 

250.0 

5.0 

0.4 

0.0 

0.0 

24.8 

248.0 

5.0 

4.0 

97.9 

9.4 

TITLE:  RUN  ONE  B  OIL 
NOTE  :  SLURRY 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

27  Oct  90 

15:45:00 

7.5 

4.7 

1.4 

122.6 

11.8 

27  Oct  90 

15:46:00 

7.4 

4.2 

1.4 

125.1 

12.2 

27  Oct  90 

15:47:00 

10.3 

4.4 

1.4 

121.0 

11.9 

27  Oct  90 

15:48:00 

7.3 

4.9 

1.4 

120.3 

11.6 

27  Oct  90 

15:49:00 

7.5 

4.7 

1.4 

121.4 

11.8 

27  Oct  90 

15:50:00 

7.6 

4.5 

1.4 

121.2 

11.9 

27  Oct  90 

15:51:00 

8.2 

4.5 

1.4 

121-9 

11.9 

27  Oct  90 

15:52:00 

8.0 

4.4 

1.4 

122.1 

12,0 

27  Oct  90 

15:53:00 

8,0 

4.3 

1.4 

123.4 

12.1 

27  Oct  90 

15:54:00 

7.6 

4.6 

1.4 

121.9 

11.8 

27  Oct  90 

15:55:00 

7.1 

4.7 

1.4 

121.2 

11.8 

27  Oct  90 

15:56:00 

7.5 

4.6 

1.4 

121.7 

11.9 

27  Oct  90 

15:57:00 

7.7 

4.7 

1.3 

122.4 

11.8 

27  Oct  90 

15:58:00 

8.1 

4.7 

1.3 

121.4 

11.8 

27  Oct  90 

15:59:00 

9.0 

4.5 

1.3 

123.8 

11.9 

27  Oct  90 

16:00:00 

8.0 

4.5 

1.2 

124.1 

11.9 

27  Oct  90 

16:01:00 

8.3 

4.5 

1.3 

120.6 

11.9 

27  Oct  90 

16:02:00 

7.8 

4.8 

1.3 

121.3 

11.6 

27  Oct  90 

16:03:00 

7.4 

4.9 

1.3 

120.9 

11.6 

27  Oct  90 

16:04:00 

7.7 

4,8 

1.3 

121.7 

11.7 

27  Oct  90 

16:05:00 

8.0 

4.7 

1.3 

121.9 

11.7 

27  Oct  90 

16:06:00 

8.2 

4.7 

1.2 

121.6 

11.8 

27  Oct  90 

16:07:00 

8.0 

4.8 

1.6 

122.5 

11.7 

27  Oct  90 

16:08:00 

8.5 

4.7 

1.3 

120.4 

11.8 

27  Oct  90 

16:09:00 

10.2 

4.2 

1.3 

123-7 

12.1 

27  Oct  90 

16:10:00 

9.6 

4.5 

1.3 

121.5 

11.9 

27  Oct  90 

16:11:00 

8.5 

4.7 

1.4 

121.5 

11.8 

27  Oct  90 

16:12:00 

9.9 

4.6 

1.2 

122.3 

11,9 

27  Oct  90 

16:13:00 

9.0 

4.5 

1.2 

123.1 

12.0 

27  Oct  90 

16:14:00 

10.1 

4.3 

1.2 

122.9 

12.1 

27  Oct  90 

16:15:00 

9.0 

4.4 

1.4 

122.9 

12.0 

27  Oct  90 

16:16:00 

8.5 

4.6 

1.3 

123.9 

11.9 

27  Oct  90 

16:17:00 

8.3 

4.4 

1.5 

125,0 

12.0 

27  Oct  90 

16:18:00 

8.1 

4.3 

1.3 

125.9 

12.1 

27  Oct  90 

16:19:00 

7.3 

4.3 

1.2 

124.9 

12.1 

27  Oct  90 

16:20:00 

7.4 

4.3 

1.2 

125.8 

12.1 

27  Oct  90 

16:21:00 

7.1 

4.3 

1.1 

125.5 

12.0 

27  Oct  90 

16:22:00 

7.5 

4.3 

1.3 

125.1 

12.1 

27  Oct  90 

16:23:00 

6,8 

4.3 

1.2 

125,4 

12.0 

27  Oct  90 

16:24:00 

7.0 

4.2 

1.3 

124.7 

12.1 

27  Oct  90 

16:25:00 

7.8 

4.3 

1.2 

125.6 

12.0 

27  Oct  90 

16:26:00 

7.3 

4.4 

1.3 

125.0 

12.0 

27  Oct  90 

16:27:00 

7.2 

4.4 

1.3 

124.4 

12,0 

27  Oct  90 

16:28:00 

6.9 

4.6 

1.3 

123.4 

11.8 

27  Oct  90 

16:29:00 

7.8 

4.2 

1.2 

125.1 

12.1 

27  Oct  90 

16:30:00 

7.8 

4.1 

1.2 

127.5 

12.3 

27  Oct  90 

16:31:00 

7.4 

4.2 

1.3 

125.2 

12.1 

27  Oct  90 

16:32:00 

7.4 

4.4 

1.1 

125.1 

12.0 

27  Oct  90 

16:33:00 

7.1 

4.4 

1.1 

126.0 

12.0 

27  Oct  90 

16:34:00 

8.0 

4.3 

1.1 

124.9 

12.1 

27  Oct  90 

16:35:00 

7.9 

4.2 

1.3 

126.1 

12.1 

27  Oct  90 

16:36:00 

7.8 

4.1 

1.1 

127.3 

12.2 

27  Oct  90 

16:37:00 

8.0 

4.4 

1.1 

125.9 

12.0 

27  Oct  90 

16:38:00 

7.3 

4.4 

1.2 

125.5 

12.0 

27  Oct  90 

16:39:00 

8.1 

4.4 

1.2 

124.6 

12.0 

27  Oct  90 

16:40:00 

8.6 

4.3 

3.3 

126.0 

12.1 

27  Oct  90 

16:41:00 

8.0 

4.3 

1.4 

125.9 

12.1 

27  Oct  90 

16:42:00 

8.5 

4.3 

1.3 

128.1 

12.1 

27  Oct  90 

16:43:00 

7.7 

4.3 

1.2 

125.1 

12.0 

27  Oct  90 

16:44:00 

6.4 

4.5 

1.2 

126.5 

11.9 

27  Oct  90 

16:45:00 

6.0 

4.5 

1.1 

127.8 

11-9 

27  Oct  90 

16:46:00 

6.5 

4.3 

1.1 

128.2 

12.0 

27  Oct  90 

16:47:00 

6.9 

4.2 

1.2 

127.4 

12.2 

27  Oct  90 

16:48:00 

7.1 

4.1 

1.2 

130.1 

12.2 

27  Oct  90 

16:49:00 

7.1 

4.0 

1.1 

128.8 

12,3 

27  Oct  90 

16:50:00 

7.5 

4.1 

1.1 

129.2 

12.2 

27  Oct  90 

16:51:00 

7.2 

4.0 

1.1 

130.0 

12.3 

27  Oct  90 

16:52:00 

7.4 

4.1 

1.1 

127.3 

12.2 

27  Oct  90 

16:53:00 

7.1 

4.1 

1.1 

128.6 

12.2 

27  Oct  90 

16:54:00 

7.1 

4.1 

1.1 

128.6 

12.2 

27  Oct  90 

16:55:00 

7.1 

4.3 

1.3 

126.5 

12.1 

27  Oct  90 

16:56:00 

6.5 

4.4 

1.2 

125.7 

12.0 

27  Oct  90 

16:57:00 

7.0 

4.2 

1.1 

128.0 

12.2 

27  Oct  90 

16:58:00 

7.1 

4.1 

1.1 

127.3 

12.2 

27  Oct  90 

16:59:00 

7.2 

4.1 

1.1 

127.0 

12.2 

27  Oct  90 

17:00:00 

7.7 

4.2 

1.1 

127.1 

12.2 

27  Oct  90 

17:01:00 

7.4 

4.4 

1.1 

125.1 

12.0 

27  Oct  90 

17:02:00 

8.4 

4.3 

1.1 

124.2 

12.1 

27  Oct  90 

17:03:00 

7.6 

4.1 

1.1 

125.0 

12.2 

27  Oct  90 

17:04:00 

8.1 

4.1 

1.1 

126.7 

12.2 

27  Oct  90 

17:05:00 

7.7 

4.1 

1.1 

127.4 

12.2 

27  Oct  90 

17:06:00 

7.2 

4.1 

3,5 

126.1 

12.2 
4  *9  n 

27  Oct  90 

17:07:00 

8.3 

4.4 

1.5 

124.8 

12.0 
4  4  O 

27  Oct  90 

17:08:00 

7.3 

4.5 

1.4 

125.6 

n  .9 

40  4 

27  Oct  90 

17:09:00 

7.7 

4.3 

1.3 

125.1 

12.1 
40  A 

27  Oct  90 

17:10:00 

7.4 

4.3 

1.3 

126.0 

12.0 

27  Oct  90 

17:11:00 

7.2 

4.2 

1.2 

127.2 

12.1 

27  Oct  90 

17:12:00 

7.0 

4.2 

1.2 

127.8 

12.1 

27  Oct  90 

17:13:00 

7.3 

4.3 

1.1 

126.0 

12.1 

27  Oct  90 

17:14:00 

6.4 

4.4 

1.3 

126.4 

12.0 

27  Oct  90 

17:15:00 

6.0 

4.3 

1.1 

125.4 

12.1 

27  Oct  90 

17:16:00 

6.1 

4.2 

1.0 

125.2 

12.1 

27  Oct  90 

17:17:00 

6.9 

4,2 

1.1 

126. 1 

12.1 

27  Oct  90 

17:18:00 

6.7 

4.1 

1.1 

126.2 

12.2 

27  Oct  90 

17:19:00 

7.1 

4,1 

1.1 

126.2 

12.2 

27  Oct  90 

17:20:00 

6.4 

4.2 

1.0 

126.9 

12.1 

27  Oct  90 

17:21:00 

6.9 

4.1 

1.0 

127.6 

12.2 

27  Oct  90 

17:22:00 

6.5 

4.1 

1.0 

126.2 

12.2 

27  Oct  90 

17:23:00 

7.2 

4.1 

1.0 

126.0 

12.2 

27  Oct  90 

17:24:00 

7.1 

4.1 

1.0 

125.4 

12.2 

27  Oct  90 

17:25:00 

7.3 

4.1 

1.0 

127.1 

12.2 

27  Oct  90 

17:26:00 

6.8 

4.1 

1.1 

126.3 

12.2 

27  Oct  90 

17:27:00 

7.3 

4.0 

1.0 

128.2 

12.3 

27  Oct  90 

17:28:00 

7.1 

4.1 

1.0 

126.9 

12.2 

27  Oct  90 

17:29:00 

7.5 

4.1 

1.0 

127.3 

12.3 

27  Oct  90 

17:30:00 

7.2 

4.4 

1.0 

124.1 

12.0 

BURNER  CONTROLl  PROBLEMS 

27  Oct  90 

21:40:00 

20.4 

6.7 

1.8 

83.5 

10.2 

27  Oct  90 

21:41:00 

10.9 

7.0 

1.5 

81.5 

10.0 

27  Oct  90 

21:42:00 

12.6 

7.3 

1.4 

81.1 

9.9 

27  Oct  90 

21:43:00 

11.9 

7.0 

1.9 

80.4 

10.0 

27  Oct  90 

21:U:00 

11.6 

7.3 

1.8 

80.7 

9.8 

27  Oct  90 

21:45:00 

12.4 

7.4 

1.5 

78.9 

9.7 

27  Oct  90 

21:46:00 

14.6 

7.6 

1.3 

77.9 

9.6 

27  Oct  90 

21:47:00 

15.8 

7.6 

1.3 

77.2 

9.6 

27  Oct  90 

21:48:00 

16.3 

7.9 

1.1 

76.1 

9.4 

27  Oct  90 

21:49:00 

16.8 

8.0 

1.1 

75.5 

9.3 

27  Oct  90 

21:50:00 

19.1 

8.3 

1.0 

72.4 

9.0 

27  Oct  90 

21:51:00 

22.7 

8.3 

1.1 

72.5 

9.1 

27  Oct  90 

21:52:00 

21.6 

8.3 

1.0 

71.9 

9.1 

27  Oct  90 

21:53:00 

21.8 

8.6 

1.0 

70.3 

8.9 

27  Oct  90 

21:54:00 

28.4 

8.8 

0.9 

69.1 

8.7 

27  Oct  90 

21:55:00 

33.0 

8.8 

0.9 

69.1 

8.7 

27  Oct  90 

21:56:00 

29.2 

8.6 

0.9 

69.8 

8.8 

27  Oct  90 

21:57:00 

26.1 

8.8 

0.8 

68.7 

8.7 

27  Oct  90 

21:58:00 

29.3 

9.2 

1.1 

59.8 

8.0 

27  Oct  90 

21:59:00 

13.4 

14.3 

•0.7 

39,8 

4.5 

27  Oct  90 

22:00:00 

16.2 

7,7 

-0.7 

76.3 

9.5 

27  Oct  90 

22:01:00 

13.6 

7.2 

-0.7 

78.5 

9.9 

27  Oct  90 

22:02:00 

11.1 

6.7 

0.8 

80.1 

10.2 

27  Oct  90 

22:03:00 

12.2 

6.5 

1.8 

80.7 

10.4 

27  Oct  90 

22:04:00 

10.0 

6.1 

1.4 

82.8 

10.7 

27  Oct  90 

22:05:00 

10.4 

6.3 

1.3 

81.2 

10.5 

27  Oct  90 

22:06:00 

8.3 

5.8 

1.2 

85.2 

10.9 

27  Oct  90 

22:07:00 

7.9 

5.8 

1.2 

84.3 

10.9 

27  Oct  90 

22:08:00 

9.1 

6.2 

1.2 

83.2 

10.6 

27  Oct  90 

22:09:00 

9.5 

6.3 

1.2 

80.6 

10.5 

27  Oct  90 

22:10:00 

8.0 

6.2 

1.2 

83.3 

10.6 

BIAS  CHECK 

27  Oct  90 

22:19:00 

15.1 

7.7 

0.8 

75.1 

9.6 

27  Oct  90 

22:20:00 

14.6 

7.6 

0.8 

75.7 

9.6 

27  Oct  90 

22:21:00 

18.5 

8.5 

0.8 

71.6 

9.0 

27  Oct  90 

22:22:00 

15.5 

8.2 

0.8 

72.3 

9.2 

FLAMEOUT 

27  Oct  90 

22:50:00 

28.9 

8.6 

1.2 

60.3 

8.9 

27  Oct  90 

22:51:00 

37.3 

9.1 

1.2 

58.3 

8.5 

27  Oct  90 

22:52:00 

50.2 

9.0 

1.2 

58.7 

8.6 

27  Oct  90 

22:53:00 

42.6 

9.0 

1.3 

57.5 

8.5 

27  Oct  90 

22:54:00 

73.2 

9.5 

1.4 

54.8 

8.2 

27  Oct  90 

22:55:00 

97.5 

9.8 

1.5 

53.4 

7.9 

27  Oct  90 

22:56:00 

76.9 

9.3 

1.1 

56.6 

8.3 

27  Oct  90 

22:57:00 

88.7 

9.6 

1.3 

54.4 

8.1 

27  Oct  90 

22:58:00 

49.0 

8.7 

0.9 

61.2 

8.9 

27  Oct  90 

22:59:00 

30.4 

8.6 

0.9 

60.1 

8.9 

27  Oct  90 

23:00:00 

34.9 

8.7 

1.0 

59.9 

8.8 

27  Oct  90 

23:01:00 

32.9 

8.1 

0.9 

62.5 

9.3 

27  Oct  90 

23:02:00 

25.9 

8.3 

0.9 

61.6 

9.1 

27  Oct  90 

23:03:00 

26.6 

8.1 

0.9 

63.2 

9.3 

27  Oct  90 

23:04:00 

28.6 

8.3 

0.9 

60.4 

9.1 

27  Oct  90 

23:05:00 

33.7 

8.4 

0.8 

60.7 

9.0 

27  Oct  90 

23:06:00 

28.4 

8.4 

0.8 

61.6 

9.0 

27  Oct  90 

23:07:00 

32.6 

8.6 

0.8 

59.8 

8.9 

27  Oct  90 

23:08:00 

30.7 

8.6 

0.8 

60.2 

8.9 

27  Oct  90 

23:09:00 

41.9 

8.9 

0.9 

58.2 

8.7 

27  Oct  90 

23:10:00 

32.6 

8.5 

0.8 

60.6 

9.0 

27  Oct  90 

23:11:00 

36.4 

8.8 

0.8 

59.3 

8.7 

27  Oct  90 

23:12:00 

43.1 

9.0 

0.9 

57.1 

8.5 

27  Oct  90 

23:13:00 

51.5 

8.9 

1.8 

59.0 

8.7 

27  Oct  90 

23:14:00 

49.6 

9.2 

1.1 

56.5 

8.4 

27  Oct  90 

23:15:00 

53.3 

9.1 

1.0 

56.5 

8.5 

27  Oct  90 

23:16:00 

87.6 

9.6 

1.0 

53.4 

8.1 

27  Oct  90 

23:17:00 

68.4 

9.3 

0.9 

55.2 

8.3 

27  Oct  90 

23:18:00 

89.0 

9.6 

1.0 

53.9 

8.1 

27  Oct  90 

23:19:00 

73.1 

9.3 

0.9 

54.3 

8.3 

27  Oct  90 

23:20:00 

111.6 

9.7 

1.2 

53.6 

8.0 

27  Oct  90 

23:21:00 

84.8 

9.7 

1.3 

52.6 

8.0 

27  Oct  90 

23:22:00 

130.8 

9.7 

1.0 

52.7 

8.0 

27  Oct  90 

23:23:00 

158.2 

10.1 

2.7 

49.0 

7.7 

27  Oct  90 

23:24:00 

209.1 

10.0 

1.8 

50.5 

7.8 

27  Oct  90 

23:25:00 

136.0 

10.0 

2.1 

49.9 

7.8 

27  Oct  90 

23:26:00 

228.4 

10.1 

1.9 

49.4 

7.7 

27  Oct  90 

23:27:00 

108.3 

9.2 

0.7 

55.3 

8.4 

27  Oct  90 

23:28:00 

70.2 

9.5 

0.8 

54.5 

8.2 

27  Oct  90 

23:29:00 

67.1 

8.8 

0.6 

58.5 

8.7 

27  Oct  90 

23:30:00 

57.1 

9.0 

0.6 

58.0 

8.6 

27  Oct  90 

23:31:00 

33.4 

8.6 

0.6 

58.8 

8.9 

27  Oct  90 

23:32:00 

46.1 

8.8 

0.6 

58.0 

8.7 

27  Oct  90 

23:33:00 

34.7 

8.5 

0.6 

59.7 

8.9 

27  Oct  90 

23:34:00 

60.5 

9.3 

0.8 

54,9 

8.3 

27  Oct  90 

23:35:00 

68.7 

9.0 

0.6 

56.8 

8.6 

27  Oct  90 

23:36:00 

41.3 

8.9 

0.8 

57.2 

8.6 

27  Oct  90 

23:37:00 

83.6 

9.2 

0.8 

56.2 

8.4 

27  Oct  90 

23:38:00 

68.2 

9.3 

0.7 

54.4 

8.3 

27  Oct  90 

23:39:00 

129.1 

9.8 

1.7 

50.9 

7.9 

27  Oct  90 

23:40:00 

101.6 

9.3 

0.7 

55.3 

8.4 

27  Oct  90 

23:41:00 

69.1 

9.4 

0.9 

53.5 

8.2 

27  Oct  90 

23:42:00 

109.3 

9.7 

0.8 

52.8 

8.0 

27  Oct  90 
FLAHEOUT 

23:43:00 

112.5 

9.6 

1.0 

52.3 

8.0 

28  Oct  90 

01:10:00 

57.4 

9.4 

53.2 

8.3 

28  Oct  90 

01:11:00 

124.9 

9.9 

51.4 

8.0 

28  Oct  90 

01:12:00 

85.8 

9,1 

57.3 

8.6 

28  Oct  90 

01:13:00 

38.9 

9.1 

54.8 

8.5 

28  Oct  90 

01:14:00 

67.4 

9.2 

55.4 

8.5 

28  Oct  90 

01:15:00 

60.8 

9.4 

53.4 

8.3 

28  Oct  90 

01:16:00 

59.3 

9.2 

54.4 

8.4 

28  Oct  90 

01:17:00 

90.8 

9.6 

52.7 

8.1 

28  Oct  90 

01:18:00 

63.5 

'9.4 

53.1 

8.3 

28  Oct  90 

01:19:00 

82.6 

9.4 

54.7 

8.3 

28  Oct  90 

01:20:00 

52.8 

9.2 

54.1 

8.4 

28  Oct  90 

01:21:00 

65.1 

9.1 

56.1 

8.5 

28  Oct  90 

01:22:00 

45.5 

9.1 

55.1 

8.5 

28  Oct  90 

01:23:00 

41.3 

8.9 

56.5 

8.6 

28  Oct  90 

01:24:00 

51.6 

9.2 

55.2 

8.4 

28  Oct  90 

01:25:00 

41.7 

9.0 

56.3 

8.6 

28  Oct  90 

01:26:00 

39.2 

8.8 

57.8 

8.8 

28  Oct  90 

01:27:00 

42.7 

9.0 

55.9 

8.6 

28  Oct  90 

01:28:00 

39.7 

8.9 

56.1 

8.6 

28  Oct  90 

01:29:00 

54.4 

9.2 

55.7 

8.5 

28  Oct  90 

01:30:00 

45.0 

9.2 

54.6 

8.4 

28  Oct  90 

01:31:00 

61.4 

9.2 

55.1 

8.5 

28  Oct  90 

01:32:00 

55.1 

9.4 

53.1 

8.3 

28  Oct  90 

01:33:00 

86.2 

9.5 

53.4 

8.2 

28  Oct  90 

01:34:00 

97.3 

9.9 

49.5 

7.9 

28  Oct  90 

01:35:00 

253-7 

10.4 

47.1 

7.5 

28  Oct  90 

01:36:00 

228.5 

10.2 

48.3 

7.6 

28  Oct  90 

01:37:00 

191.7 

10.1 

48.7 

7.7 

AVERAGE 

33.2 

6.7 

1.2 

91.8 

10.3 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

TEST  T-lC 


30  OCTOBER  1990 


540C/FH 


4/15/91 


TITLE:  RUN  1-C  OIL  BURN 
NOTE  : 


DATE 

TINE 

CHANNEL  #17 

CHANNEL  # 

ID:  CO 

ID:  02 

UNIT:  PPN 

UNIT:  PCT 

30  Oct  90 

10:19:00 

6.0 

5.4 

30  Oct  90 

10:20:00 

6.8 

5.4 

30  Oct  90 

10:21:00 

7.1 

5.1 

30  Oct  90 

10:22:00 

7.3 

5.0 

30  Oct  90 

10:23:00 

7.2 

5.5 

30  Oct  90 

10:24:00 

7.4 

5.5 

30  Oct  90 

10:25:00 

7.4 

5.5 

30  Oct  90 

10:26:00 

7.6 

5.5 

30  Oct  90 

10:27:00 

7.6 

5.3 

30  Oct  90 

10:28:00 

7.7 

5.3 

30  Oct  90 

10:29:00 

7.1 

5.4 

30  Oct  90 

10:30:00 

7.1 

5.1 

30  Oct  90 

10:31:00 

7.1 

5.0 

30  Oct  90 

10:32:00 

7.1 

5.0 

30  Oct  90 

10:33:00 

7.1 

5.1 

30  Oct  90 

10:34:00 

7.1 

5.1 

30  Oct  90 

10:35:00 

7.1 

5.1 

30  Oct  90 

10:36:00 

7.1 

5.4 

30  Oct  90 

10:37:00 

6.9 

5.3 

30  Oct  90 

10:38:00 

7.1 

5.2 

30  Oct  90 

10:39:00 

7.1 

5.1 

30  Oct  90 

10:40:00 

7.1 

4.8 

30  Oct  90 

10:41:00 

7.5 

4.9 

30  Oct  90 

10:42:00 

7.1 

5.6 

30  Oct  90 

10:43:00 

7.1 

5.4 

30  Oct  90 

10:44:00 

7.1 

5.3 

30  Oct  90 

10:45:00 

7.1 

5.2 

30  Oct  90 

10:46:00 

7.1 

5.2 

30  Oct  90 

10:47:00 

8.0 

5.1 

30  Oct  90 

10:48:00 

7.4 

5.2 

30  Oct  90 

10:49:00 

7.8 

5.2 

30  Oct  90 

10:50:00 

7.7 

5.1 

30  Oct  90 

10:51:00 

7.9 

5.1 

30  Oct  90 

10:52:00 

7.8 

5.5 

30  Oct  90 

10:53:00 

8.0 

5.5 

30  Oct  90 

10:54:00 

8.0 

5.3 

30  Oct  90 

10:55:00 

8.0 

5.0 

30  Oct  90 

10:56:00 

7.1 

5.1 

30  Oct  90 

10:57:00 

7.1 

5.1 

30  Oct  90 

10:58:00 

7.1 

5.1 

30  Oct  90 

10:59:00 

7.1 

5.1 

30  Oct  90 

11:00:00 

7.1 

5.2 

30  Oct  90 

11:01:00 

6.7 

5.2 

30  Oct  90 

11:02:00 

6.8 

5.2 

30  Oct  90 

11:03:00 

7.7 

4.9 

30  Oct  90 

11:04:00 

8.0 

5.2 

30  Oct  90 

11:05:00 

8.0 

5.2 

30  Oct  90 

11:06:00 

6.9 

5.7 

30  Oct  90 

11:07:00 

6.4 

4.7 

30  Oct  90 

11:08:00 

6.1 

4.8 

30  Oct  90 

11:09:00 

6.0 

4.7 

30  Oct  90 

11:10:00 

6.0 

4.8 

30  Oct  90 

11:11:00 

5.7 

4.7 

30  Oct  90 

11:12:00 

6.0 

4.8 

30  Oct  90 

11:13:00 

8.1 

4.5 

30  Oct  90 

11:14:00 

7.7 

5.3 

30  Oct  90 

11:15:00 

6.1 

5.0 

30  Oct  90 

11:16:00 

6.0 

4.6 

30  Oct  90 

11:17:00 

6.0 

4.6 

30  Oct  90 

11:18:00 

6.0 

4.6 

30  Oct  90 

11:19:00 

6.4 

4.7 

30  Oct  90 

11:20:00 

6.0 

4.8 

30  Oct  90 

11:21:00 

6.0 

4.7 

30  Oct  90 

11:22:00 

7.0 

4.6 

30  Oct  90 

11:23:00 

6.1 

5.0 

30  Oct  90 

11:24:00 

6.0 

4.8 

30  Oct  90 

11:25:00 

6.0 

4.5 

30  Oct  90 

11:26:00 

6.0 

5.0 

30  Oct  90 

11:27:00 

6.0 

4.8 

30  Oct  90 

11:28:00 

6.0 

4.6 

30  Oct  90 

11:29:00 

6.0 

4.8 

30  Oct  90 

11:30:00 

6.0 

4.8 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

0.4 

124.8 

11-5 

0.4 

122.2 

11.5 

0.4 

126.2 

11.8 

0.4 

125.8 

11.8 

0.4 

122.4 

11.4 

0.4 

122.0 

11.5 

0.4 

122,7 

11.5 

0.4 

121.8 

11.4 

0.4 

124.0 

11.6 

0.4 

124.5 

11.6 

0.5 

124.9 

11.5 

0.6 

126.1 

11.8 

0.6 

127.6 

11.9 

0.6 

127.9 

11.8 

0.5 

127.5 

11.8 

0.5 

128.5 

11.8 

0.5 

128.3 

11.8 

0.4 

125.9 

11.5 

0.4 

127.3 

11.6 

0.5 

127.3 

11.7 

0.5 

128.4 

11.8 

0.7 

130.1 

12.0 

0.6 

128.9 

11.9 

0.5 

124.0 

11.4 

0.4 

125.2 

11.5 

0.4 

125.7 

11.7 

0.4 

127.7 

11.7 

0.4 

127.2 

11.7 

0.4 

126.1 

11.8 

0.4 

124.6 

11.7 

0.4 

125.3 

11.7 

0.5 

125.1 

11.8 

0.5 

125.0 

11.8 

0.4 

122.2 

11.4 

0.4 

123.3 

11.5 

0.5 

124.9 

11.7 

0.9 

127.9 

11.9 

0.6 

128.2 

11.8 

0.5 

127.7 

11.8 

0.4 

128.0 

11.8 

0.4 

128.7 

11.8 

0.4 

128.6 

11.8 

0.4 

127.2 

11.7 

0.5 

129.0 

11.8 

0.5 

128.6 

12.0 

0.5 

125.5 

11.7 

0.5 

123.6 

11.7 

2.1 

124.1 

11.3 

3.7 

135.7 

12.2 

1.7 

135.0 

12.1 

1.4 

135.5 

12.1 

1.3 

135.4 

12.1 

1.2 

135.1 

12.1 

1.0 

133.7 

12.1 

1.0 

131.0 

12.3 

0.8 

124.2 

11.6 

0.8 

132.5 

11.9 

0.8 

136.5 

12.2 

0.7 

136.9 

12.2 

0.7 

137.6 

12.2 

0.7 

134.1 

12.1 

0.7 

133.5 

12.0 

0.8 

135.2 

12.1 

0.8 

134.3 

12.2 

0.7 

131.7 

11.9 

1.7 

135.9 

12.0 

1.1 

138.1 

12.3 

0.8 

134.0 

11.9 

0.8 

134.8 

12.1 

0.8 

135.4 

12.2 

0.8 

134.4 

12.0 

0.8 

134.3 

12.0 

RUN  1-C  SLURRY 
NOTE  : 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID;  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT;  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT;  PCT 

30  Oct  90 

12;19:00 

15,1 

6.8 

1.0 

90.0 

10.5 

«fl  7 

30  Oct  90 

12:20:00 

17.1 

6.5 

0.7 

91.9 

lU.  f 
in  c 

30  Oct  90 

12:21:00 

16.5 

6.8 

0.5 

89.6 

10. !> 
in  o 

30  Oct  90 

12:22:00 

17.1 

6.4 

0.5 

92.9 

10.O 

4  4  n 

30  Oct  90 
30  Oct  90 

12:23:00 

12:24:00 

16.3 

15.5 

6.1 

6.1 

0.5 

0.4 

93.5 

93.6 

11.0 

11.0 
in  o 

30  Oct  90 

12:25:00 

14.3 

6.2 

0.4 

90.8 

10. y 
i  i  n 

30  Oct  90 

12:26:00 

13.0 

6.2 

0.3 

91 .4 

11.0 
ii  9 

30  Oct  90 

12:27:00 

12.9 

5.9 

2.3 

92.0 

1 1  •£ 

11  L 

30  Oct  90 

12:28:00 

9.8 

5.6 

1.9 

91 .9 

11.4 

11  n 

30  Oct  90 

12:29:00 

7.8 

6.0 

1.8 

89.4 

11.0 

4  4  7 

30  Oct  90 

12:30:00 

7.1 

5.9 

1.2 

90.5 

11.2 

4  1  O 

30  Oct  90 

12:31:00 

7.5 

5.1 

1.1 

94.5 

11  .y 

11  c 

30  Oct  90 

12:32:00 

6.3 

5.5 

0.8 

92.3 

11.3 

4  4 

30  Oct  90 

12:33:00 

6.0 

5.4 

0.6 

93.6 

11.0 

4  4  C 

30  Oct  90 

12:34:00 

6.4 

5.5 

0.5 

92.1 

11.3 

4  4  7 

30  Oct  90 

12:35:00 

6.0 

5.7 

0.4 

91 .4 

11.3 

4  4  0 

30  Oct  90 

12:36:00 

7.1 

5.1 

0.3 

93.7 

n  .8 

i  1  o 

30  Oct  90 

12:37:00 

7.9 

5.0 

0.3 

93.5 

11  .y 

30  Oct  90 

12:38:00 

7.2 

5.2 

0.3 

93.2 

11.8 

4  4  O 

30  Oct  90 

12:39:00 

8.0 

5.1 

0.2 

93.9 

11.8 

4  4  A 

30  Oct  90 

12:40:00 

7.3 

5.0 

0.2 

93.3 

11.9 

4  *4  4 

30  Oct  90 

12:41:00 

10.8 

4.7 

0.2 

93.0 

12.1 

30  Oct  90 

12:42:00 

11.4 

4.7 

0.2 

91.9 

12.2 

30  Oct  90 

12:43:00 

10.7 

4.7 

0.5 

91.8 

12.2 

30  Oct  90 

12:44:00 

11.1 

4.7 

0.3 

92.5 

12.2 

30  Oct  90 

12:45:00 

13.2 

4.4 

0.3 

92.9 

12.4 

30  Oct  90 

12:46:00 

20.2 

4.3 

0.3 

93.5 

12.5 

30  Oct  90 

12:47:00 

24.9 

4.2 

0.3 

93.5 

12.6 

30  Oct  90 

12:48:00 

29.3 

4.2 

0.3 

93.8 

12.6 

30  Oct  90 

12:49:00 

41.5 

4.0 

0.3 

94.0 

12.7 

30  Oct  90 

12:50:00 

41.7 

4.1 

0.2 

93.8 

12.7 

30  Oct  90 

12:51:00 

27.1 

4.1 

0.2 

94.4 

12.7 

30  Oct  90 

12:52:00 

62.6 

3.8 

9.0 

93.2 

12.9 

30  Oct  90 

12:53:00 

45.9 

4.2 

2.6 

93.5 

12.6 

30  Oct  90 

12:54:00 

30.9 

4.1 

2.2 

92.6 

12.6 

30  Oct  90 

12:55:00 

24.8 

4.4 

1.4 

92.6 

12.4 

30  Oct  90 

12:56:00 

15.0 

4.5 

1.0 

92.6 

12.3 

30  Oct  90 

12:57:00 

15.7 

4.4 

0.8 

92.3 

12.4 

30  Oct  90 

12:58:00 

15.7 

4.6 

0.6 

92.5 

12.3 

30  Oct  90 

12:59:00 

15.6 

4.6 

0.7 

91.9 

12.2 

30  Oct  90 

13:00:00 

12.7 

4.7 

1.1 

92.0 

12.1 

30  Oct  90 

13:01:00 

11.4 

4.9 

0.8 

91.4 

12.0 

30  Oct  90 

13:02:00 

11.6 

4.9 

0.5 

91.9 

12.0 

30  Oct  90 

13:12:00 

8.8 

5.0 

•0.3 

91.2 

11.9 

30  Oct  90 

13:13:00 

9.7 

5.0 

•0.2 

90.5 

11.9 

30  Oct  90 

13:14:00 

11.7 

4.8 

•0.2 

91.2 

12.1 

30  Oct  90 

13:15:00 

13.0 

4.6 

•0.1 

91.5 

12.2 

30  Oct  90 

13:16:00 

14.8 

4.5 

•0.1 

91.2 

12.3 

30  Oct  90 

13:17:00 

19.1 

4.4 

•0.1 

91.3 

12.4 

30  Oct  90 

13:18:00 

21.0 

4.5 

-0.1 

91.7 

12.3 

30  Oct  90 

13:19:00 

19.3 

4.5 

•0.1 

92.3 

12.3 

30  Oct  90 

13:20:00 

17.5 

4.4 

-0.1 

92.3 

12.3 

30  Oct  90 

13:21:00 

15.6 

4.7 

0.1 

91.1 

12.1 

30  Oct  90 

13:22:00 

16.6 

4.6 

0.5 

90.4 

12.2 

30  Oct  90 

13:23:00 

13.2 

4.8 

0.2 

90.8 

12.0 

30  Oct  90 

13:24:00 

11.6 

4.8 

0.1 

90.8 

12.0 

30  Oct  90 

13:25:00 

10.2 

4.9 

0.0 

91.1 

12.0 

30  Oct  90 

13:26:00 

10.2 

4.9 

0.0 

91.0 

12.0 

30  Oct  90 

13:27:00 

10.7 

4.8 

•0.1 

90.7 

12.0 

30  Oct  90 

13:28:00 

12.2 

5.0 

0.0 

91.1 

11.9 

30  Oct  90 

13:29:00 

9.7 

5.1 

0.2 

90.7 

11.9 

30  Oct  90 

13:30:00 

9.6 

5.0 

0.1 

90.8 

11.9 

30  Oct  90 

13:31:00 

9.7 

5.1 

-0.0 

89.5 

11.8 

30  Oct  90 

13:32:00 

9.5 

5.1 

0.0 

90.6 

11.9 

30  Oct  90 

13:33:00 

9.0 

5.0 

0.0 

90.2 

11.9 

30  Oct  90 

13:34:00 

9.6 

5.1 

•0.0 

89.7 

11.8 

30  Oct  90 

13:35:00 

9.0 

5.2 

•0.1 

89.1 

11.7 

30  Oct  90 

13:36:00 

8.3 

5.2 

-0.1 

88.4 

11.7 

30  Oct  90 

13:37:00 

8.9 

5.3 

-0.1 

89.2 

11.7 

30  Oct  90 

13:38:00 

8,7 

5.3 

-0.1 

89.6 

11.7 

30  Oct  90 

13:39:00 

9.0 

5.5 

•0.1 

89.4 

11.5 

30  Oct  90 

13 

40:00 

9.0 

5.1 

-0.1 

90.1 

11.8 

30  Oct  90 

13 

41:00 

10.7 

4.9 

0.3 

91.0 

12.0 

30  Oct  90 

13 

42:00 

11.9 

4.8 

0.3 

91.0 

12.1 

30  Oct  90 

13 

43:00 

15.3 

4.7 

0.3 

92.0 

12.2 

30  Oct  90 

13 

44:00 

14.8 

4.5 

0.2 

92.7 

12.4 

30  Oct  90 

13 

45:00 

20.6 

4.5 

0.1 

93.9 

12.3 

30  Oct  90 

13 

46:00 

16.4 

4.6 

0.0 

93.1 

12.3 

30  Oct  90 

13 

47:00 

24.5 

4.2 

0.1 

92.8 

12.5 

30  Oct  90 

13 

48:00 

25.3 

4.4 

0.0 

92.7 

12.3 

30  Oct  90 

13 

49:00 

28.3 

4.2 

0.1 

92.4 

12.5 

30  Oct  90 

13 

50:00 

22.1 

4.4 

-0.0 

92.4 

12.4 

30  Oct  90 

13 

51:00 

20.1 

4.5 

-0.1 

93.1 

12.3 

30  Oct  90 

13 

52:00 

18.3 

4.4 

-0.1 

93.1 

12.4 

30  Oct  90 

13 

53:00 

16.8 

4.5 

-0.1 

93.8 

12.3 

30  Oct  90 

13 

54:00 

13.0 

4.7 

•0.1 

92-8 

12.1 

30  Oct  90 

13 

55:00 

13.3 

4.8 

-0.0 

91.5 

12.1 

30  Oct  90 

13 

56:00 

12-6 

4.8 

7.3 

90.2 

12.0 

30  Oct  90 

13 

57:00 

13.7 

4.8 

2.4 

90.9 

12.1 

30  Oct  90 

13 

58:00 

12.7 

4.9 

1.6 

90.8 

11.9 

30  Oct  90 

13 

59:00 

10.3 

4.9 

0.9 

90.9 

12.0 

30  Oct  90 

14 

00:00 

9-8 

5.0 

0.6 

90.8 

11.9 

30  Oct  90 

14 

01:00 

10.1 

5.0 

0.5 

90.5 

11.9 

30  Oct  90 

14 

02:00 

9.7 

5.1 

0.4 

91.2 

11.8 

30  Oct  90 

14 

03:00 

9.3 

5.1 

0.2 

90.7 

11.8 

30  Oct  90 

14 

04:00 

9.0 

5.1 

0.1 

91.1 

11.8 

30  Oct  90 

14 

05:00 

8.3 

5.3 

1.1 

89.9 

11.7 

30  Oct  90 

14 

06:00 

8.5 

5.2 

0.4 

90.0 

11-7 

30  Oct  90 

14 

07:00 

8.7 

5.2 

0.3 

89.3 

11.7 

30  Oct  90 

14 

08:00 

9.4 

5.0 

0.2 

91.1 

11.9 

30  Oct  90 

14 

09:00 

12.5 

4.6 

0.2 

92.2 

12.2 

30  Oct  90 

14 

10:00 

17.7 

4.6 

0.1 

91.9 

12.2 

30  Oct  90 

14 

11:00 

22.9 

4.5 

0.1 

91.5 

12.3 

30  Oct  90 

14 

12:00 

30.5 

4.4 

0.1 

91.8 

12.3 

30  Oct  90 

14 

13:00 

24.5 

4.4 

0.1 

91.2 

12.4 

30  Oct  90 

14 

14:00 

36.7 

4.2 

0.1 

91.9 

12.5 

30  Oct  90 

14 

15:00 

33-1 

4.2 

0.3 

92.0 

12.5 

30  Oct  90 

14 

16:00 

26.6 

4.3 

0.4 

92.0 

12.4 

30  Oct  90 

14 

17:00 

21.3 

4.4 

0.4 

92.8 

12.4 

30  Oct  90 

14 

18:00 

25.5 

4.4 

0.2 

92.3 

12.4 

30  Oct  90 

14 

19:00 

22.3 

4.5 

0.1 

92.7 

12.3 

30  Oct  90 

14 

20:00 

18.4 

4.5 

0.2 

91.9 

12.3 

30  Oct  90 

14 

21:00 

14.6 

4.8 

0.2 

91.8 

12.1 

30  Oct  90 

14 

22:00 

10.8 

4.9 

0.1 

89.9 

12.0 

30  Oct  90 

14 

23:00 

9.1 

5.1 

0.0 

90.4 

11.8 

30  Oct  90 

14 

24:00 

10.8 

5.1 

0.0 

89.3 

11.8 

30  Oct  90 

14 

25:00 

9.4 

5.1 

0.0 

89.1 

11.8 

30  Oct  90 

14 

26:00 

9.7 

5.1 

0.0 

88.8 

11.8 

30  Oct  90 

14 

27:00 

8.9 

5.2 

-0.0 

89.5 

11.7 

30  Oct  90 

14 

28:00 

13.1 

4.7 

0.5 

90.0 

12.2 

30  Oct  90 

14 

29:00 

14.4 

4.8 

2.0 

90.8 

12.1 

30  Oct  90 

14 

30:00 

11.1 

4.9 

1.1 

90.3 

12.0 

30  Oct  90 

14 

31:00 

12.5 

4.9 

2.0 

89.9 

11.9 

30  Oct  90 

14 

32:00 

11.3 

4.8 

1.2 

90.0 

12.0 

30  Oct  90 

14 

33:00 

10.0 

5.1 

0.7 

89.9 

11.8 

30  Oct  90 

14 

34:00 

9.5 

5.0 

0.4 

90.2 

11.9 

30  Oct  90 

14 

35:00 

9.1 

5.2 

0.3 

90.0 

11.8 

30  Oct  90 

14 

36:00 

11.9 

5.0 

0.6 

75.2 

11.2 

30  Oct  90 

14 

45:00 

181.1 

3.7 

0.6 

94.0 

12.9 

30  Oct  90 

14 

46:00 

158.8 

3.4 

0.8 

93.3 

13.1 

30  Oct  90 

14 

47:00 

112.4 

3.7 

0.2 

93.4 

12.9 

30  Oct  90 

14 

48:00 

119.8 

3.6 

0.5 

93.3 

13.0 

30  Oct  90 

14 

49:00 

132.5 

3.5 

0.4 

92.4 

13.1 

30  Oct  90 

14 

50:00 

89.7 

4.0 

0.8 

94.3 

12.7 

30  Oct  90 

14 

51:00 

64.3 

3.8 

0.5 

93.2 

12.8 

30  Oct  90 

14 

52:00 

70.4 

3.9 

0.5 

92.3 

12.8 

30  Oct  90 

14 

53:00 

78.5 

3.8 

0.6 

92.5 

12.8 

30  Oct  90 

14 

54:00 

88.8 

3.7 

0.4 

93.0 

13.0 

30  Oct  90 

14 

55:00 

63.1 

4.0 

0.2 

93.1 

12.7 

30  Oct  90 

14 

56:00 

80.2 

3.7 

0.4 

91.2 

12.9 

30  Oct  90 

14 

57:00 

49.2 

4.2 

0.2 

92.9 

12.5 

30  Oct  90 

14 

58:00 

37.6 

4.1 

0.2 

91.3 

12.6 

30  Oct  90 

14 

59:00 

28.7 

4.2 

0.1 

92.0 

12.5 

30  Oct  90 

15 

00:00 

25.4 

4.2 

0.1 

92.8 

12-5 

30  Oct  90 

15 

01:00 

35.6 

4.1 

2.4 

91.7 

12.6 

30  Oct  90 

15 

02:00 

24.9 

4.5 

1.5 

92.2 

12.3 

30  Oct  90 

15 

03:00 

19.5 

4.5 

1.1 

92.2 

12.3 

30  Oct  90 

15 

04:00 

21.1 

4.3 

1.1 

92.3 

12.4 

30  Oct  90 

15 

05:00 

44.9 

3.9 

0.9 

92.4 

12.7 

30  Oct  90 

15 

06:00 

54.0 

4.0 

0.7 

93.6 

12.6 

30  Oct  90 

15 

07:00 

76.7 

3.7 

0.7 

94.1 

12.9 

30  Oct  90 

15 

08:00 

121.6 

3.5 

1.4 

93.2 

13.1 

30  Oct  90 

15 

09:00 

165.6 

3.4 

1.2 

93.3 

13.1 

30  Oct  90 

15 

10:00 

182.7 

3.4 

1.2 

93.4 

13.1 

30  Oct  90 

15 

11:00 

104.8 

3.6 

1.5 

93.4 

12.9 

30  Oct  90 

15 

12:00 

216.2 

3.3 

1.7 

93.2 

13.2 

30  Oct  90 

15 

13:00 

178.5 

3.4 

1.5 

93.9 

13.1 

30  Oct  90 

15 

14:00 

136.1 

3.5 

1.0 

94.4 

13.1 

30  Oct  90 

15 

15:00 

117.9 

3.6 

0.8 

93-4 

13.0 

30  Oct  90 

15 

16:00 

101.7 

3.7 

0.8 

92.5 

12.9 

30  Oct  90 

15 

17:00 

103.8 

3.7 

0.8 

92.9 

12.9 

30  Oct  90 

15 

18:00 

66.3 

3.8 

0.6 

93.2 

12.9 

30  Oct  90 

15 

19:00 

80.8 

3.8 

0.5 

92.5 

12.8 

30  Oct  90 

15 

20:00 

47.2 

4.2 

0.4 

92.0 

12.6 

30  Oct  90 

15 

21:00 

32.5 

4.3 

0.3 

91.0 

12.5 

30  Oct  90 

15 

22:00 

27.5 

4.3 

0.3 

92-1 

12.4 

30  Oct  90 

15 

23:00 

22.0 

4.3 

0.3 

91.2 

12.4 

30  Oct  90 

15 

24:00 

20.7 

4.5 

0.3 

92.1 

12.3 

30  Oct  90 

15 

25:00 

25.5 

4.3 

0.3 

91.6 

12-4 

30  Oct  90 

15 

26:00 

17.9 

4.5 

0.3 

92-6 

12.3 

30  Oct  90 

15 

27:00 

16.5 

4.6 

0.2 

92.2 

12.2 

30  Oct  90 

15 

28:00 

20.4 

4.6 

0.1 

92.7 

12.2 

30  Oct  90 

15 

29:00 

15.9 

4.6 

1.0 

92.0 

12.2 

30  Oct  90 

15 

30:00 

13.7 

4.7 

0.6 

92.1 

12.1 

30  Oct  90 

15 

31:00 

12.5 

4.9 

0.7 

91.4 

12.0 

30  Oct  90 

15 

32:00 

11.3 

4.9 

0.4 

92.2 

12.0 

30  Oct  90 

15 

33:00 

18.4 

4.4 

0.3 

93.8 

12.4 

30  Oct  90 

15 

34:00 

20.2 

4.3 

0.2 

93.7 

12.5 

30  Oct  90 

15 

OI 

o 

o 

34.6 

4.0 

0.2 

94.3 

12-7 

30  Oct  90 

15 

36:00 

55.2 

3.9 

0.2 

94.4 

12.8 

30  Oct  90 

15 

37:00 

57.4 

3.8 

0.1 

94.7 

12.8 

30  Oct  90 

15 

38:00 

47-5 

4.1 

0.1 

94.9 

12.6 

30  Oct  90 

15 

39:00 

51-9 

3.9 

0.1 

94.7 

12.8 

30  Oct  90 

15 

40:00 

46.6 

3.9 

0.1 

95.5 

12.8 

30  Oct  90 

15 

41:00 

66.3 

3.9 

0.1 

94.4 

12.8 

30  Oct  90 

15 

42:00 

40.2 

3.9 

0.0 

95.4 

12.8 

30  Oct  90 

15 

43:00 

42.3 

4.1 

0.1 

95-1 

12.6 

30  Oct  90 

15 

44:00 

61.3 

4.0 

0.0 

94.1 

12.7 

30  Oct  90 

15 

45:00 

34.2 

4.2 

0.0 

93.8 

12.5 

30  Oct  90 

15 

46:00 

35.5 

4.1 

0.0 

92.8 

12.6 

30  Oct  90 

15 

47:00 

37.2 

4.3 

0.4 

93.0 

12.4 

30  Oct  90 

15 

48:00 

36.0 

4.3 

0.1 

92.8 

12.4 

30  Oct  90 

15 

49:00 

33.7 

4.3 

0.0 

93.2 

12.5 

30  Oct  90 

15 

50:00 

35.8 

4.1 

0.0 

93.2 

12.6 

30  Oct  90 

15 

51:00 

26.3 

4.5 

•0.0 

92.1 

12.3 

30  Oct  90 

15 

52:00 

20.6 

4.3 

0.0 

92.4 

12.4 

30  Oct  90 

15 

53:00 

26.5 

4.4 

3.8 

91.7 

12.4 

30  Oct  90 

15 

54:00 

22.5 

4.4 

3.9 

92.6 

12.4 

30  Oct  90 

15 

55:00 

35.2 

4.2 

1.5 

91.8 

12.5 

30  Oct  90 

15 

56:00 

26.1 

4.5 

0.7 

91.7 

12.3 

30  Oct  90 

15 

57:00 

20.8 

4.5 

0.5 

90.8 

12.3 

30  Oct  90 

15 

58:00 

20.5 

4.5 

0.3 

91.7 

12.2 

30  Oct  90 

15 

59:00 

16.6 

4.7 

0.1 

92.2 

12.1 

30  Oct  90 

16 

00:00 

15.5 

4.6 

0.1 

92.9 

12.2 

30  Oct  90 

16 

01:00 

24.9 

4.4 

0.1 

93.2 

12.4 

30  Oct  90 

16 

02:00 

42.9 

4.2 

0.1 

94-7 

12.5 

30  Oct  90 

16 

03:00 

31.8 

4.2 

0.0 

94.1 

12.5 

30  Oct  90 

16 

04:00 

53.1 

3.9 

0.0 

94.1 

12.8 

30  Oct  90 

16 

05:00 

34.0 

4.5 

•0.1 

93.1 

12.3 

30  Oct  90 

16 

06:00 

29.4 

4.3 

0.1 

90.6 

12.4 

30  Oct  90 

16 

07:00 

39.8 

4.2 

0.1 

91.8 

12.5 

AVERAGE 

31.6 

4.6 

0.5 

92.0 

12.2 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS 

ZERO 

1.0 

0.0 

•0.4 

0.1 

0.0 

AVERAGE  BIAS 

SPAN 

252.1 

5.8 

22.7 

237.5 

5.0 

BIAS  CORRECTED  AVG 

31.1 

4.7 

1.0 

96.8 

12.2 

RUN  1*C  ACETONE 
NOTE  : 


DATE 

TINE 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPN 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

30  Oct  90 

16:15:00 

11.6 

4.9 

2.4 

124.9 

11.9 

30  Oct  90 

16:16:00 

12.4 

5.0 

1.7 

123.8 

11.8 

30  Oct  90 

16:17:00 

10.5 

5.3 

1.3 

122.9 

1 1 .6 

30  Oct  90 

16:18:00 

11.3 

5.0 

1.0 

124.9 

11.9 

30  Oct  90 

16:19:00 

11.1 

4.9 

0.8 

125.0 

12.0 

30  Oct  90 

16:20:00 

11.1 

5.3 

0.7 

120.6 

11.6 

30  Oct  90 

16:21:00 

9.7 

5.4 

0.6 

120.8 

11.6 

30  Oct  90 

16:22:00 

10.6 

5.3 

0.7 

122.0 

11.7 

30  Oct  90 

16:23:00 

10.3 

5.2 

0.4 

121.8 

11.7 

30  Oct  90 

16:24:00 

10.6 

5.2 

0.2 

121.0 

11.7 

30  Oct  90 

16:26:00 

11.3 

5.2 

0.2 

120.4 

11.7 

30  Oct  90 

16:27:00 

10.7 

5.4 

0.1 

120.0 

11.6 

30  Oct  90 

16:28:00 

8.9 

5.4 

0.1 

121.2 

11.6 

30  Oct  90 

16:29:00 

8.9 

5.1 

0.1 

124.8 

11.8 

30  Oct  90 

16:30:00 

9.6 

5.2 

0.2 

123.8 

11.8 

30  Oct  90 

16:31:00 

9.0 

5.2 

0.3 

124.4 

11.7 

30  Oct  90 

16:32:00 

8.8 

5.2 

0.1 

124.7 

11.7 

30  Oct  90 

16:33:00 

9.2 

5.2 

0.0 

124.6 

11.7 

30  Oct  90 

16:34:00 

8.1 

5.3 

0.0 

123.9 

11.6 

30  Oct  90 

16:35:00 

8.6 

5.3 

0.1 

123.3 

11.6 

30  Oct  90 

16:36:00 

8.0 

5.3 

0.0 

125.0 

11.6 

30  Oct  90 

16:37:00 

8.0 

5.3 

•0.1 

124.1 

11.6 

30  Oct  90 

16:38:00 

8.6 

5.3 

-0.1 

123.2 

11.7 

30  Oct  90 

16:39:00 

9.4 

5.2 

•0.1 

123.5 

11.7 

30  Oct  90 

16:40:00 

8.9 

5.3 

-0.1 

124.3 

11.7 

30  Oct  90 

16:41:00 

9.2 

5.3 

-0.2 

123.0 

11.6 

30  Oct  90 

16:42:00 

9.4 

5.3 

•0.2 

122.3 

11.7 

30  Oct  90 

16:43:00 

9.1 

5.4 

-0.2 

120.9 

11.6 

30  Oct  90 

16:44:00 

9.4 

5.3 

-0.2 

121.3 

11.6 

30  Oct  90 

16:45:00 

8.5 

5.3 

•0.1 

124.5 

11.6 

30  Oct  90 

16:46:00 

8.9 

5.3 

-0.2 

122.8 

11.6 

30  Oct  90 

16:47:00 

8.9 

5.3 

-0.2 

123.6 

11,6 

30  Oct  90 

16:48:00 

8.5 

5.4 

-0.2 

124.4 

11.6 

30  Oct  90 

16:49:00 

8.9 

5.4 

-0.2 

124.0 

11.6 

30  Oct  90 

16:50:00 

8.6 

5.4 

-0.2 

124.2 

11.6 

30  Oct  90 

16:51:00 

8.3 

5.4 

•0.2 

125.0 

11.6 

30  Oct  90 

16:52:00 

8.3 

5.4 

0.2 

125.1 

11.6 

30  Oct  90 

16:53:00 

8.6 

5.4 

0.0 

123.0 

11.6 

30  Oct  90 

16:54:00 

8.9 

5.4 

•0.0 

124.1 

11.6 

30  Oct  90 

16:55:00 

8.6 

5.4 

-0.1 

122.9 

11.5 

30  Oct  90 

16:56:00 

8.0 

5.5 

•0.2 

125.1 

11.5 

30  Oct  90 

16:57:00 

7.5 

5.4 

•0.2 

126.2 

11.6 

30  Oct  90 

16:58:00 

8.3 

5.2 

1.4 

128.9 

11.8 

30  Oct  90 

16:59:00 

8.3 

5.0 

0.4 

131.6 

11.9 

30  Oct  90 

17:00:00 

8.0 

5.1 

0.4 

128.5 

11.8 

30  Oct  90 

17:01:00 

7.1 

5.6 

0.0 

125.3 

11.4 

30  Oct  90 

17:02:00 

8.0 

5.2 

-0.1 

128.8 

11.7 

30  Oct  90 

17:03:00 

7.2 

5.2 

-0.1 

127.4 

11.7 

30  Oct  90 

17:04:00 

8.0 

5.2 

-0.2 

128.9 

11.8 

30  Oct  90 

17:05:00 

8.2 

5.2 

•0.2 

127.9 

11.8 

30  Oct  90 

17:06:00 

8.0 

5.3 

-0.2 

127.9 

11.7 

30  Oct  90 

17:07:00 

8.2 

5.2 

-0.2 

126.8 

11.7 

30  Oct  90 

17:08:00 

8.8 

5.2 

-0.3 

128.0 

11.8 

30  Oct  90 

17:09:00 

8.0 

5.2 

•0.3 

127.2 

11.8 

30  Oct  90 

17:10:00 

8.0 

5.3 

•0.3 

124.8 

11.7 

30  Oct  90 

17:11:00 

8.3 

5.2 

•0.2 

125.3 

11.7 

30  Oct  90 

17:12:00 

8.7 

5.2 

•0.2 

125.2 

11.8 

30  Oct  90 

17:13:00 

9.4 

4.8 

-0.2 

128.0 

12.1 

30  Oct  90 

17:14:00 

8.6 

5.2 

0.2 

122.9 

11.7 

30  Oct  90 

17:15:00 

7.7 

5.4 

•0.2 

123.1 

11.6 

30  Oct  90 

17:16:00 

8.5 

5.1 

-0.2 

125.3 

11.8 

30  Oct  90 

17:17:00 

9.0 

5.1 

-0.2 

125.4 

11.8 

30  Oct  90 

17:18:00 

9.0 

5.2 

-0.2 

125.7 

11.8 

30  Oct  90 

17:19:00 

8.0 

5.6 

-0.3  *' 

122.7 

11.4 

30  Oct  90 

17:20:00 

8.0 

5.5 

-0.3 

124.0 

11.5 

30  Oct  90 

17:21:00 

8.5 

5.1 

•0.3 

128.0 

11.8 

30  Oct  90 

17:22:00 

8.2 

5.3 

•0.3 

125.3 

11.6 

30  Oct  90 

17:23:00 

7.4 

5.3 

-0.3 

125.3 

11.6 

30  Oct  90 

17:24:00 

8.0 

5.3 

•0.3 

125.0 

11.6 

30  Oct  90 

17:25:00 

8.0 

5.0 

-0,3 

128.4 

11.8 

30  Oct  90 

17:26:00 

8.6 

5.0 

1.3 

128.6 

11.9 

30  Oct  90 

17:27:00 

7.8 

5.0 

1,1 

128.9 

11.8 

30  Oct  90 

17:28:00 

7.2 

5,6 

0.5 

124.2 

11-4 

30  Oct  90 

17:29:00 

7,4 

5.2 

0.2 

129.7 

11.7 

30  Oct  90 

17:30:00 

7.9 

4.9 

0.0 

130.9 

12.0 

30  Oct  90 

17:31:00 

8.6 

4.9 

•0.0 

129,9 

11.9 

30  Oct  90 

17:32:00 

8.1 

5.5 

•0.2 

125.1 

11.4 

4  4  a 

30  Oct  90 

17:33:00 

8.0 

5.1 

•0.2 

130.0 

11.8 

4  4  O 

30  Oct  90 

17:34:00 

7.7 

5.1 

•0.2 

129.6 

11.8 

4  4  O 

30  Oct  90 

17:35:00 

7.9 

5.0 

•0.2 

129.4 

11.8 

4  4  7 

30  Oct  90 

17:36:00 

7.5 

5.2 

•0.3 

128.0 

11.7 

30  Oct  90 

17:37:00 

7.1 

5.4 

-0.3 

125.8 

11  .3 

4  4  X 

30  Oct  90 
30  Oct  90 

17:38:00 

17:39:00 

7.1 

7.6 

5.3 

4.9 

•0.3 

-0.3 

128.4 

131.7 

I  1  .O 

11.9 

II  ft 

30  Oct  90 

17:40:00 

8.0 

5.0 

•0.3 

129.1 

11.0 
11  L 

30  Oct  90 

17:41:00 

7.5 

5.6 

•0.3 

124.7 

11.4 

4  4  7 

30  Oct  90 
30  Oct  90 

17:42:00 

17:43:00 

8.0 

8.0 

5.2 

5.1 

•0.3 

-0.4 

128. 1 

129.0 

11.7 

11.7 

11  7 

30  Oct  90 
30  Oct  90 

17:44:00 

17:45:00 

7.7 

8.2 

5.1 

5.2 

-0.4 

•0.1 

128.2 

127.5 

11  .f 

11.7 

4  4  7 

30  Oct  90 
30  Oct  90 

17:46:00 

17:47:00 

8.0 

8.8 

5.2 

5.1 

-0.2 

•0.3 

127.6 

128.3 

11.7 

11.7 

30  Oct  90 
30  Oct  90 

17:48:00 

17:49:00 

8.3 

8.0 

5.2 

5.2 

-0.3 

-0.3 

127.5 

127.4 

1  1  *7 

11.7 

30  Oct  90 

17:50:00 

8.0 

5.5 

•0.4 

122.9 

11.4 

30  Oct  90 

17:51:00 

7.2 

5.5 

•0.3 

125.9 

11.4 

4  4  ft 

30  Oct  90 
30  Oct  90 

17:52:00 

17:53:00 

7.7 

7.4 

5.1 

5.0 

-0.2 

•0.2 

131 .2 

132.3 

1l  .8 

11.8 

4  4  O 

30  Oct  90 

17:54:00 

7.7 

5.0 

-0-3 

130.9 

11.8 

30  Oct  90 

17:55:00 

7.5 

5.2 

4.0 

129.3 

11.7 

30  Oct  90 

17:56:00 

7.1 

5.1 

1.2 

129.9 

11.8 

30  Oct  90 

17:57:00 

7.4 

5.1 

0.5 

130.0 

11.8 

30  Oct  90 

17:58:00 

7.4 

4.8 

0.2 

133.3 

12.0 

30  Oct  90 

17:59:00 

7.7 

4.8 

0.0 

133.7 

12.0 

30  Oct  90 

18:00:00 

7.5 

5.1 

-0.1 

129.2 

11.7 

30  Oct  90 

18:01:00 

7.1 

5.4 

•0.2 

127.8 

11.5 

30  Oct  90 

18:02:00 

6.7 

5.1 

-0.2 

129.2 

11.8 

30  Oct  90 

18:03:00 

7.9 

4.7 

-0.2 

132.4 

12.1 

30  Oct  90 

18:04:00 

8.0 

4.7 

-0.2 

132-1 

12.1 

30  Oct  90 

18:05:00 

7.4 

5.3 

-0.3 

126.6 

11.6 

30  Oct  90 

18:06:00 

7.4 

5.4 

-0.3 

126.8 

11.6 

30  Oct  90 

18:07:00 

7.4 

5.2 

-0.3 

128.7 

1 1 .7 

30  Oct  90 

18:08:00 

7.8 

5.2 

-0.3 

127.4 

11.7 

30  Oct  90 

18:09:00 

7.7 

5.2 

-0.2 

127.2 

11.7 

30  Oct  90 

18:10:00 

8.0 

5.1 

-0.3 

127.7 

11.8 

30  Oct  90 

18:11:00 

8.5 

4.7 

-0.3 

131.3 

12.1 

30  Oct  90 

18:12:00 

8.0 

5.3 

-0.3 

125-1 

1 1 .6 

30  Oct  90 

18:13:00 

7.1 

5.4 

-0.4 

125.7 

11.5 

30  Oct  90 

18:14:00 

8.0 

5.1 

-0.3 

128.3 

11.8 

30  Oct  90 

18:15:00 

8.2 

5.0 

-0.3 

130.1 

11.9 

30  Oct  90 

18:16:00 

8.0 

5.0 

-0.3 

129.5 

11.9 

30  Oct  90 

18:17:00 

8.3 

5.1 

•0.3 

129.7 

11.8 

30  Oct  90 

18:18:00 

7.4 

5.1 

-0.3 

129.2 

11.8 

30  Oct  90 

18:19:00 

7.4 

5.1 

•0.4 

130.6 

11.8 

30  Oct  90 

18:20:00 

7.4 

5.1 

-0.4 

129.2 

11.8 

30  Oct  90 

18:21:00 

7.7 

5.2 

•0.4 

128.9 

11.7 

30  Oct  90 

18:22:00 

7.5 

5.1 

0.4 

129.2 

11.8 

30  Oct  90 

18:23:00 

7.1 

5.2 

-0.2 

129.3 

11.7 

30  Oct  90 

18:24:00 

7.1 

5.2 

-0.3 

128.7 

11.7 

30  Oct  90 

18:25:00 

7.2 

5.1 

-0.3 

130.3 

11.7 

30  Oct  90 

18:26:00 

7.0 

5.1 

-0.3 

129.6 

11.8 

30  Oct  90 

18:27:00 

7.7 

4.8 

-0.3 

133.4 

12.0 

30  Oct  90 

18:28:00 

8.5 

4.9 

-0.3 

130.7 

11.9 

30  Oct  90 

18:29:00 

7.2 

5.3 

-0.4 

128.5 

11.6 

30  Oct  90 

18:30:00 

8.0 

5.0 

-0.4 

132.0 

11.8 

30  Oct  90 

18:31:00 

7.7 

5.0 

-0.4 

131.2 

11.8 

30  Oct  90 

18:32:00 

7.7 

5.0 

-0.4 

130.3 

11.9 

30  Oct  90 

18:33:00 

7.7 

5.0 

-0.4 

130.1 

11.8 

30  Oct  90 

18:34:00 

7.8 

5.1 

-0.4 

129.0 

11.8 

30  Oct  90 

18:35:00 

7.9 

5.0 

-0.2 

130.3 

11.8 

30  Oct  90 

18:36:00 

7.8 

5.0 

•0.3 

129.3 

11.8 

30  Oct  90 

18:37:00 

8.2 

5.0 

•0.4 

130.1 

11.8 

30  Oct  90 

18:38:00 

8.0 

5.6 

•0.4 

123.7 

11.4 

30  Oct  90 

18:39:00 

7.5 

5.3 

-0.4 

128.0 

11.6 

30  Oct  90 

18:40:00 

8.0 

5.0 

-0.4 

130.7 

11.8 

30  Oct  90 

18:41:00 

7.4 

5.0 

-0.4 

132.2 

11.8 

30  Oct  90 

18:42:00 

7.2 

5.1 

•0.4 

131.4 

11.8 

30  Oct  90 

18:43:00 

7.1 

5.1 

-0.4 

132.0 

11.8 

30  Oct  90 

18:44:00 

7.1 

5.0 

-0.4 

132.1 

11.8 

30  Oct  90 

18:45:00 

6.7 

5.1 

-0.4 

131.6 

11.8 

30  Oct  90 

18:46:00 

6.5 

5.1 

-0.4 

131.7 

11.8 

30 

Oct 

90 

18:47:00 

6.7 

30 

Oct 

90 

18:48:00 

6.7 

30 

Oct 

90 

18:49:00 

6.0 

30 

Oct 

90 

18:50:00 

6.5 

30 

Oct 

90 

18:51:00 

7.0 

30 

Oct 

90 

18:52:00 

6.9 

30 

Oct 

90 

18:53:00 

6.7 

30 

Oct 

90 

18:54:00 

7.2 

30 

Oct 

90 

18:55:00 

7.5 

30 

Oct 

90 

18:56:00 

7.2 

30 

Oct 

90 

18:57:00 

7.0 

30 

Oct 

90 

18:58:00 

7.0 

30 

Oct 

90 

18:59:00 

7.0 

30 

Oct 

90 

19:00:00 

7.4 

30 

Oct 

90 

19:01:00 

7.4 

30 

Oct 

90 

19:02:00 

7.1 

30 

Oct 

90 

19:03:00 

7.0 

30 

Oct 

90 

19:04:00 

7,1 

30 

Oct 

90 

19:05:00 

6.7 

30 

Oct 

90 

19:06:00 

6.0 

30 

Oct 

90 

19:07:00 

7.0 

30 

Oct 

90 

19:08:00 

8.6 

30 

Oct 

90 

19:09:00 

6.7 

30 

Oct 

90 

19:10:00 

7.1 

30 

Oct 

90 

19:11:00 

7.2 

30 

Oct 

90 

19:12:00 

8.0 

30 

Oct 

90 

19:13:00 

8.0 

30 

Oct 

90 

19:14:00 

8.0 

30 

Oct 

90 

19:15:00 

7.4 

30 

Oct 

90 

19:16:00 

7.5 

30 

Oct 

90 

19:17:00 

8.0 

30 

Oct 

90 

19:18:00 

7.4 

30 

Oct 

90 

19:19:00 

7.1 

30 

Oct 

90 

19:20:00 

7.4 

30 

Oct 

90 

19:21:00 

7.1 

30 

Oct 

90 

19:22:00 

7.1 

30 

Oct 

90 

19:23:00 

7.5 

30 

Oct 

90 

19:24:00 

7.7 

30 

Oct 

90 

19:25:00 

7.7 

30 

Oct 

90 

19:26:00 

8.6 

30 

Oct 

90 

19:27:00 

8.1 

30 

Oct 

90 

19:28:00 

7.1 

30 

Oct 

90 

19:29:00 

7.7 

30 

Oct 

90 

19:30:00 

7.8 

30 

Oct 

90 

19:31:00 

6.7 

30 

Oct 

90 

19:32:00 

6.0 

30 

Oct 

90 

19:33:00 

13.8 

30 

Oct 

90 

19:34:00 

434.5 

30 

Oct 

90 

19:35:00 

465.9 

30 

Oct 

90 

19:36:00 

525.8 

30 

Oct 

90 

19:37:00 

25.2 

30 

Oct 

90 

19:38:00 

40.3 

30 

Oct 

90 

19:39:00 

43.8 

30 

Oct 

90 

19:40:00 

10.6 

30 

Oct 

90 

19:41:00 

25.1 

30 

Oct 

90 

19:42:00 

19.4 

30 

Oct 

90 

19:43:00 

14.2 

30 

Oct 

90 

19:44:00 

11.7 

30 

Oct 

90 

19:45:00 

11.6 

30 

Oct 

90 

19:46:00 

10.8 

30 

Oct 

90 

19:47:00 

11.9 

30 

Oct 

90 

19:48:00 

10.2 

30 

Oct 

90 

19:49:00 

10.6 

30 

Oct 

90 

19:50:00 

11.4 

30 

Oct 

90 

19:51:00 

9.2 

30 

Oct 

90 

19:52:00 

8.9 

30 

Oct 

90 

19:53:00 

8.3 

30 

Oct 

90 

19:54:00 

8.3 

30 

Oct 

90 

19:55:00 

8.7 

30 

Oct 

90 

19:56:00 

7.8 

30 

Oct 

90 

19:57:00 

7.7 

30 

Oct 

90 

19:58:00 

8.3 

30 

Oct 

90 

19:59:00 

7.6 

30 

Oct 

90 

20:00:00 

7.2 

30 

Oct 

90 

20:01:00 

7.5 

30 

Oct 

90 

20:02:00 

7.5 

30 

Oct 

90 

20:03:00 

7.2 

30 

Oct 

90 

20:04:00 

7.0 

30 

Oct 

90 

20:05:00 

7.0 

30  Oct 

90 

20:06:00 

6.3 

30  Oct 

90 

20:07:00 

14.7 

30  Oct 

90 

20:08:00 

105.8 

30  Oct 

90 

20:09:00 

80.8 

30  Oct 

90 

20:10:00 

58.8 

30  Oct 

90 

20:11:00 

45.5 

30  Oct 

90 

20:12:00 

35.6 

30  1 

Oct 

90 

20:13:00 

20.9 

30  1 

Dct 

90 

20:14:00 

8.3 

30  Oct 

90 

20:15:00 

8.6 

30  i 

Oct 

90 

20:16:00 

8.0 

30 

Oct 

90 

20:17:00 

7.5 

30  Oct 

90 

20:18:00 

7.8 

30 

Oct 

90 

20:19:00 

7.2 

30  Oct 

90 

20:20:00 

7.5 

30  Oct  90 

20:21:00 

7.0 

30 

Oct 

90 

20:22:00 

7.3 

30 

Oct 

90 

20:23:00 

8.0 

30 

Oct 

90 

20:24:00 

8.0 

30 

Oct 

90 

20:25:00 

7.4 

30 

Oct 

90 

20:26:00 

7.7 

30 

Oct 

90 

20:27:00 

7.5 

30 

Oct 

90 

20:28:00 

8.1 

30 

Oct 

90 

20:29:00 

7.5 

30 

Oct 

90 

20:30:00 

8.9 

30 

Oct 

90 

20:31:00 

8.5 

30  Oct 

90 

20:32:00 

9.1 

30 

Oct 

90 

20:33:00 

7.3 

30 

Oct 

90 

20:34:00 

7.0 

30 

Oct 

90 

20:35:00 

8.0 

30 

Oct 

90 

20:36:00 

6.7 

30 

Oct 

90 

20:37:00 

6.2 

30 

Oct 

90 

20:38:00 

6.0 

30 

Oct 

90 

20:39:00 

6.0 

30 

Oct 

90 

20:40:00 

6.2 

30 

Oct 

90 

20:41:00 

6.5 

30 

Oct 

90 

20:42:00 

6.0 

30 

Oct 

90 

20:43:00 

6.0 

30 

Oct 

90 

20:44:00 

5.8 

30 

Oct 

90 

20:45:00 

5.8 

30 

Oct 

90 

20:46:00 

6.0 

30 

Oct 

90 

20:47:00 

6.2 

30 

Oct 

90 

20:48:00 

6.3 

30 

Oct 

90 

20:49:00 

6.0 

30 

Oct 

90 

20:50:00 

6.0 

30 

Oct 

90 

20:51:00 

6.0 

30 

Oct 

90 

20:52:00 

6.5 

30 

Oct 

90 

20:53:00 

6.0 

30 

Oct 

90 

20:54:00 

6.2 

30 

Oct 

90 

20:55:00 

6.3 

30 

Oct 

90 

20:56:00 

6.0 

30 

Oct 

90 

20:57:00 

6.2 

30 

Oct 

90 

20:58:00 

6.8 

30 

Oct 

90 

20:59:00 

6.5 

30 

Oct 

90 

21:00:00 

6.0 

30 

Oct 

90 

21:01:00 

6.7 

30 

Oct 

90 

21:02:00 

6.7 

4.7 

1.2 

64.4 

3.9 

1.1 

67.5 

2.2 

0.8 

71.3 

2.4 

0.6 

71.4 

2.7 

0.4 

70.8 

2.8 

0.3 

70.8 

2.9 

0.1 

69.9 

4.2 

•0.1 

66.8 

4.4 

•0.2 

66.7 

4.4 

-0.2 

66.8 

4.4 

-0.3 

66.1 

4.5 

-0-3 

66.7 

4,4 

-0.3 

66.6 

4.4 

•0.3 

67.2 

4.4 

-0.3 

67.5 

4.5 

0.5 

66.6 

4.5 

0.2 

66.6 

4.4 

-0.1 

67.4 

4.4 

-0.2 

66.9 

4.4 

•0.3 

67.3 

4.4 

-0.3 

66.8 

4.4 

-0.3 

66.3 

4.4 

-0.3 

67.3 

4.4 

-0.3 

67.2 

4.3 

-0.3 

67.1 

4.2 

-0.4 

67.9 

4.3 

-0.4 

66.9 

4.5 

•0.4 

66.0 

4.6 

-0.2 

65.7 

4.4 

•0.1 

66.3 

4,6 

-0.3 

66.0 

4.7 

-0.3 

65,3 

4.8 

-0.4 

64.5 

4.8 

•0.4 

64.9 

4.8 

-0.3 

64.8 

4.8 

-0.4 

65.2 

4.8 

-0.2 

65.2 

4.8 

-0.4 

65.1 

4.8 

-0.4 

64.9 

4.9 

-0.4 

64.4 

4.9 

-0.5 

63.9 

4.9 

-0.5 

64.6 

4.9 

-0.5 

65.2 

4.9 

-0.5 

63.8 

4.9 

-0.5 

64.4 

4.8 

-0.3 

64.3 

4.8 

-0.4 

64.3 

4.9 

-0.5 

64.1 

4.9 

-0.5 

64.5 

4.8 

-0.5 

63.9 

4.8 

-0.4 

64.5 

4.8 

-0.4 

64.9 

4.8 

-0.4 

64.3 

4.8 

-0.5 

65.5 

4.8 

-0.5 

65.0 

4.7 

-0.4 

64.8 

4.7 

-0.4 

65.1 

12.8 

13.5 

14.7 

14.6 
14.4 
14.3 

14.2 

13.2 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 

12.9 
13.0 
13.0 
13.0 
13.0 

13.1 
13.0 
13.0 

13.1 

13.1 

13.2 

13.1 

12.9 

12.9 
13.0 

12.8 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.7 

12.7 

12.6 

12.6 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.8 
12.8 


AVERAGE  14.3 
SPAN  GAS  VALUE  255.0 

AVERAGE  BIAS  ZERO  1.0 

AVERAGE  BIAS  SPAN  257.1 

BIAS  CORRECTED  AVG  13.2 


4.9 

0.6 

109.4 

12.1 

6.0 

25.0 

250.0 

5.0 

0.0 

-0.3 

0.1 

0.0 

5.8 

22.6 

238.0 

5.1 

5.1 

1.0 

114.8 

11.9 

RUN  1-C  PARTICULATE 
NOTE  : 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

30  Oct  90 

13:12:00 

8.8 

5.0 

-0.3 

91.2 

11.9 

30  Oct  90 

13:13:00 

9.7 

5.0 

-0.2 

90.5 

11.9 

30  Oct  90 

13:14:00 

11.7 

4.8 

•0.2 

91.2 

12.1 

30  Oct  90 

13:15:00 

13.0 

4.6 

-0.1 

91.5 

12.2 

30  Oct  90 

13:16:00 

14.8 

4.5 

•0.1 

91.2 

12.3 

30  Oct  90 

13:17:00 

19.1 

4,4 

-0.1 

91.3 

12.4 

30  Oct  90 

13:18:00 

21.0 

4.5 

•0.1 

91.7 

12.3 

30  Oct  90 

13:19:00 

19.3 

4.5 

•0.1 

92.3 

12.3 

30  Oct  90 

13:20:00 

17.5 

4.4 

-0.1 

92.3 

12.3 

30  Oct  90 

13:21:00 

15.6 

4.7 

0.1 

91.1 

12.1 

30  Oct  90 

13:22:00 

16.6 

4.6 

0.5 

90.4 

12.2 

30  Oct  90 

13:23:00 

13.2 

4.8 

0.2 

90.8 

12.0 

30  Oct  90 

13:24:00 

11.6 

4.8 

0.1 

90.8 

12.0 

30  Oct  90 

13:25:00 

10.2 

4.9 

0.0 

91.1 

12.0 

30  Oct  90 

13:26:00 

10.2 

4,9 

0.0 

91.0 

12.0 

30  Oct  90 

13:27:00 

10.7 

4.8 

-0.1 

90.7 

12.0 

30  Oct  90 

13:28:00 

12.2 

5.0 

0.0 

91.1 

11.9 

30  Oct  90 

13:29:00 

9.7 

5,1 

0.2 

90.7 

11.9 

30  Oct  90 

13:30:00 

9.6 

5.0 

0.1 

90.8 

11.9 

30  Oct  90 

13:31:00 

9.7 

5.1 

•0.0 

89.5 

11.8 

30  Oct  90 

13:32:00 

9.5 

5.1 

0.0 

90.6 

11.9 

30  Oct  90 

13:33:00 

9.0 

5.0 

0.0 

90.2 

11.9 

30  Oct  90 

13:34:00 

9.6 

5.1 

-0.0 

89.7 

11.8 

30  Oct  90 

13:35:00 

9.0 

5.2 

-0.1 

89.1 

11.7 

30  Oct  90 

13:36:00 

8.3 

5.2 

-0.1 

88.4 

11.7 

30  Oct  90 

13:37:00 

8.9 

5.3 

-0.1 

89.2 

11.7 

30  Oct  90 

13:38:00 

8.7 

5.3 

-0.1 

89.6 

11.7 

30  Oct  90 

13:39:00 

9.0 

5.5 

-0.1 

89.4 

11.5 

30  Oct  90 

13:40:00 

9.0 

5.1 

-0.1 

90.1 

11.8 

30  Oct  90 

13:41:00 

10.7 

4.9 

0.3 

91.0 

12.0 

30  Oct  90 

13:42:00 

11.9 

4.8 

0.3 

91.0 

12.1 

30  Oct  90 

13:43:00 

15.3 

4,7 

0.3 

92.0 

12.2 

30  Oct  90 

13:44:00 

14.8 

4.5 

0.2 

92.7 

12.4 

30  Oct  90 

13:45:00 

20.6 

4.5 

0.1 

93.9 

12.3 

30  Oct  90 

13:46:00 

16.4 

4.6 

0.0 

93.1 

12.3 

30  Oct  90 

13:47:00 

24.5 

4.2 

0.1 

92.8 

12.5 

30  Oct  90 

13:48:00 

25.3 

4.4 

0.0 

92.7 

12.3 

30  Oct  90 

13:49:00 

28.3 

4.2 

0.1 

92.4 

12.5 

30  Oct  90 

13:50:00 

22.1 

4.4 

-0.0 

92.4 

12.4 

30  Oct  90 

13:51:00 

20.1 

4.5 

-0.1 

93.1 

12.3 

30  Oct  90 

13:52:00 

18.3 

4.4 

-0.1 

93.1 

12.4 

30  Oct  90 

13:53:00 

16.8 

4.5 

-0.1 

93.8 

12.3 

30  Oct  90 

13:54:00 

13.0 

4.7 

-0.1 

92.8 

12.1 

30  Oct  90 

13:55:00 

13.3 

4.8 

-0.0 

91.5 

12.1 

30  Oct  90 

13:56:00 

12.6 

4.8 

7.3 

90.2 

12.0 

30  Oct  90 

13:57:00 

13.7 

4.8 

2.4 

90.9 

12.1 

30  Oct  90 

13:58:00 

12.7 

4.9 

1.6 

90.8 

11.9 

30  Oct  90 

13:59:00 

10.3 

4.9 

0.9 

90.9 

12.0 

30  Oct  90 

14:00:00 

9.8 

5.0 

0.6 

90.8 

11.9 

30  Oct  90 

14:01:00 

10.1 

5.0 

0.5 

90.5 

11.9 

30  Oct  90 

14:02:00 

9.7 

5.1 

0.4 

91.2 

11.8 

30  Oct  90 

14:03:00 

9.3 

5.1 

0.2 

90.7 

11.8 

30  Oct  90 

14:04:00 

9.0 

5.1 

0.1 

91.1 

11.8 

30  Oct  90 

14:05:00 

8.3 

5.3 

1.1 

89.9 

11.7 

30  Oct  90 

14:06:00 

8.5 

5.2 

0.4 

90.0 

11.7 

30  Oct  90 

14:07:00 

8.7 

5.2 

0.3 

89.3 

11.7 

30  Oct  90 

14:08:00 

9.4 

5.0 

0.2 

91.1 

11.9 

30  Oct  90 

14:09:00 

12.5 

4.6 

0.2 

92.2 

12.2 

30  Oct  90 

14:10:00 

17.7 

4.6 

0.1 

91.9 

12.2 

30  Oct  90 

14:11:00 

22.9 

4.5 

0.1 

91.5 

12.3 

30  Oct  90 

14:12:00 

30.5 

4.4 

0.1 

91.8 

12.3 

30  Oct  90 

14:13:00 

24.5 

4.4 

0.1 

91.2 

12.4 

30  Oct  90 

14:14:00 

36.7 

4.2 

0.1 

91.9 

12.5 

30  Oct  90 

14:15:00 

33.1 

4.2 

0.3 

92.0 

12.5 

30  Oct  90 

14:16:00 

26.6 

4.3 

0.4 

92.0 

12.4 

30  Oct  90 

14:17:00 

21.3 

4.4 

0.4 

92.8 

12.4 

30  Oct  90 

14:18:00 

25.5 

4.4 

0.2 

92.3 

12.4 

30  Oct  90 

14:19:00 

22.3 

4.5 

0.1 

92.7 

12.3 

30  Oct  90 

14:20:00 

18.4 

4.5 

0.2 

91.9 

12.3 

30  Oct  90 

14:21:00 

14.6 

4.8 

0.2 

91.8 

12.1 

30  Oct  90 

14:22:00 

10.8 

4.9 

0.1 

89.9 

12.0 

30  Oct  90 

14:23:00 

9.1 

5.1 

0.0 

90.4 

11.8 

30 

Oct 

90 

14:24:00 

10.8 

30 

Oct 

90 

14:25:00 

9.4 

30 

Oct 

90 

14:26:00 

9.7 

30 

Oct 

90 

14:27:00 

8.9 

30 

Oct 

90 

14:28:00 

13.1 

30 

Oct 

90 

14:29:00 

14.4 

30 

Oct 

90 

14:30:00 

11.1 

5.1 

0.0 

5.1 

0.0 

5.1 

0.0 

5.2 

-0.0 

4.7 

0.5 

4.8 

2.0 

4.9 

1.1 

89.3 

11.8 

89.1 

11.8 

88.8 

11.8 

89.5 

11.7 

90.0 

12.2 

90.8 

12.1 

90.3 

12.0 

AVERAGE  14.6 
SRAM  GAS  VALUE  255.0 

AVERAGE  BIAS  ZERO  1.0 

AVERAGE  BIAS  SPAN  255.5 

BIAS  CORRECTED  AVG  13.6 


4.8 

0.3 

6.0 

25-0 

0.0 

0.0 

5.8 

23.3 

5.0 

0.3 

91.1 

12.1 

250.0 

5.0 

0.1 

0.0 

238.0 

5.0 

95.6 

12.1 

TEST  T-2 


23  OCTOBER  1990 


S40C/FM 


4/15/91 


TITLE:  TEST  TUO  FUEL  OIL 
NOTE  ;  OIL  START  UP 


DATE 

TIME 

CHANNEL  #17 
ID:  CO 

UNIT:  PPM 

CHANNEL  #19  CHANNEL  #20 
ID:  02  ID:  THC 

UNIT:  PCT  UNIT:  PPM 

CHANNEL  #21 
ID:  NOX 

UNIT:  PPM 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

23  Oct  90 

11:26:00 

4.6 

6.6  FID 

101.1 

10.7 

23  Oct  90 

11:27:00 

5.0 

6.6  FLAMED 

99.1 

10.7 

23  Oct  90 

11:28:00 

4.9 

6.9  OUT 

97.0 

10.5 

23  Oct  90 

11:29:00 

4.1 

6.7 

100.6 

10.7 

23  Oct  90 

11:30:00 

4.2 

6.8 

97.7 

10.6 

23  Oct  90 

11:31:00 

5.2 

6.6 

97.2 

98.1 

10.7 

10.8 

23  Oct  90 

11:32:00 

5.2 

6.6 

23  Oct  90 

11:33:00 

6.0 

6.5 

99.4 

10.8 

10.8 

10.8 

10.8 

23  Oct  90 

11:34:00 

6.0 

6.5 

98.2 

23  Oct  90 

11:35:00 

6.2 

6.5 

99.2 

23  Oct  90 

11:36:00 

6.0 

6.5 

99.2 

23  Oct  90 

11:37:00 

6.2 

6.6 

98.5 

10.7 

23  Oct  90 

11:38:00 

6.2 

6.7 

98.8 

10.7 

23  Oct  90 

11:39:00 

6.2 

6.4 

100.9 

10.8 

23  Oct  90 

11:40:00 

6.0 

6.5 

100.2 

10.8 

23  Oct  90 

11:41:00 

6.2 

6.5 

101.0 

10.8 

23  Oct  90 

11:42:00 

6.2 

6.5 

99.6 

10.8 

23  Oct  90 

11:43:00 

6.2 

6.7 

99.2 

10.7 

23  Oct  90 

11:44:00 

6.2 

6.6 

101.5 

10.8 

23  Oct  90 

11:45:00 

6.1 

6.5 

101.8 

10.9 

23  Oct  90 

11:46:00 

6.1 

6.4 

102.5 

10.9 

23  Oct  90 

11:47:00 

6.2 

6.5 

98.7 

10.8 

23  Oct  90 

11:48:00 

6.0 

6.5 

99.6 

10.8 

23  Oct  90 

11:49:00 

6.0 

6.5 

101.0 

10.9 

23  Oct  90 

11:50:00 

6.0 

6.4 

102.9 

11.0 

23  Oct  90 

11:51:00 

6.2 

6.5 

101.1 

10.8 

23  Oct  90 

11:52:00 

6.2 

6.5 

100.9 

10.9 

23  Oct  90 

11:53:00 

6.0 

6.5 

101.4 

10.9 

23  Oct  90 

11:54:00 

6.2 

6.5 

100.0 

10-9 

23  Oct  90 

11:55:00 

6.2 

6.6 

97.3 

10.8 

23  Oct  90 

11:56:00 

6.1 

6.6 

98.7 

10.8 

23  Oct  90 

11:57:00 

5.5 

6.5 

100.5 

10.9 

23  Oct  90 

11:58:00 

5.4 

6.5 

101.8 

10.9 

23  Oct  90 

11:59:00 

5.2 

6.7 

98.7 

10.8 

23  Oct  90 

12:00:00 

5.2 

6.6 

101.1 

10.9 

23  Oct  90 

12:01:00 

5.2 

6.5 

101.4 

10.9 

23  Oct  90 

12:02:00 

5.2 

6.5 

100.4 

10.9 

23  Oct  90 

12:03:00 

5.2 

6.7 

97.9 

10.8 

23  Oct  90 

12:04:00 

5.2 

6.5 

101.7 

10.9 

23  Oct  90 

12:05:00 

5.2 

6.5 

100.3 

10.9 

23  Oct  90 

12:06:00 

5.2 

6.7 

98.2 

10.8 

23  Oct  90 

12:07:00 

5.2 

6.6 

100.8 

10.9 

23  Oct  90 

12:08:00 

5.2 

6.6 

100.7 

10.9 

23  Oct  90 

12:09:00 

5.2 

6.6 

101.0 

10.9 

23  Oct  90 

12:10:00 

5.2 

6.6 

100.7 

10.9 

23  Oct  90 

12:11:00 

5.2 

6.6 

100.8 

10.9 

23  Oct  90 

12:12:00 

5.2 

6.6 

100.9 

10.9 

23  Oct  90 

12:13:00 

5.2 

6.7 

98.1 

10.7 

23  Oct  90 

12:14:00 

5.2 

6.6 

101.2 

10.9 

23  Oct  90 

12:15:00 

5.2 

6.5 

102.7 

10.9 

23  Oct  90 

12:16:00 

5.2 

6.6 

101.9 

10.9 

23  Oct  90 

12:17:00 

5.2 

6.5 

101.2 

10.9 

23  Oct  90 

12:18:00 

5.2 

6.7 

100.0 

10.8 

23  Oct  90 

12:19:00 

5.8 

6.6 

100.5 

10.8 

23  Oct  90 

12:20:00 

6.1 

6.6 

101.4 

10.8 

23  Oct  90 

12:21:00 

5.5 

6.5 

103.2 

10.9 

23  Oct  90 

12:22:00 

5.2 

6.5 

101.7 

10.9 

23  Oct  90 

12:23:00 

5.2 

6.6 

102.4 

10.8 

23  Oct  90 

12:24:00 

5.2 

6.6 

101.7 

10.8 

23  Oct  90 

12:25:00 

5.2 

6.6 

101.2 

10.8 

23  Oct  90 

12:26:00 

5.2 

6.6 

98.9 

10.8 

23  Oct  90 

12:27:00 

5.2 

6.6 

97.8 

10.8 

23  Oct  90 

12:28:00 

5.2 

6.6 

101.1 

10.8 

23  Oct  90 

12:29:00 

5.2 

6.6 

101.3 

10.8 

23  Oct  90 

12:30:00 

5.2 

6.6 

100.3 

10.8 

23  Oct  90 

12:31:00 

5.2 

6.6 

99.5 

10.8 

23  Oct  90 

12:32:00 

5.2 

6.6 

100.4 

10.8 

23  Oct  90 

12:33:00 

4.8 

6.6 

100.4 

10,8 

23  Oct  90 

12:34:00 

5.2 

6.6 

100.6 

10.8 

23  Oct  90 

12:35:00 

5.0 

6.6 

100.7 

10.8 

23  Oct  90 

12:36:00 

5.2 

6.7 

97.9 

10.7 

23  Oct  90 

12:37:00 

5.2 

6.6 

100.9 

10.8 

23  Oct  90 

13: 

57:00 

5.2 

6.4 

102.9 

10.9 

23  Oct  90 

13: 

58:00 

5.2 

6.4 

103.8 

11.0 

23  Oct  90 

13: 

59:00 

5.0 

6.3 

103.5 

11.1 

23  Oct  90 

U: 

00:00 

5.2 

6.3 

104.3 

11.1 

23  Oct 

90 

14: 

01:00 

4.6 

6.3 

105-5 

11.0 

23  Oct 

90 

14: 

02:00 

4.9 

6.1 

108.0 

11.3 

23  Oct 

90 

14: 

03:00 

5.2 

6.3 

104.4 

11.0 

23  Oct 

90 

14: 

04:00 

5.2 

6.4 

102.5 

11.0 

23  Oct 

90 

14: 

05:00 

5.2 

6.3 

104.1 

11.0 

23  Oct 

90 

14: 

06:00 

5.2 

6.2 

104.9 

11.1 

23  Oct 

90 

14: 

07:00 

5.2 

6.2 

104.2 

11.1 

23  Oct 

90 

14: 

08:00 

5.2 

6.4 

103.3 

11.0 
4  4  4 

23  Oct 

90 

14: 

09:00 

5.2 

6.2 

105.0 

11.1 

4  4  4 

23  Oct 

90 

14: 

10:00 

5.2 

6.2 

104.5 

11.1 

23  Oct 

90 

14: 

11:00 

5.2 

6.2 

103.8 

11.1 

23  Oct 

90 

14: 

12:00 

5.5 

6.2 

105.5 

11.1 

23  Oct 

90 

14: 

13:00 

5.2 

6.3 

103.6 

11.0 

23  Oct 

90 

14: 

14:00 

5.6 

6.4 

103.8 

11.0 

23  Oct 

90 

14: 

15:00 

5.3 

6.3 

104.9 

11.0 

23  Oct 

90 

14: 

16:00 

5.9 

6.2 

104.9 

11.1 

23  Oct 

90 

14: 

17:00 

5.7 

6.3 

103.6 

11.0 

23  Oct 

90 

14: 

18:00 

5.2 

6.3 

103.5 

11.0 

23  Oct 

90 

14: 

19:00 

5.2 

6.3 

104.1 

11.0 

23  Oct 

90 

14: 

20:00 

5.2 

6.1 

105.4 

11.2 

23  Oct 

90 

14: 

21:00 

5.2 

6.2 

104.7 

11.1 

23  Oct 

90 

14: 

22:00 

5.2 

6.3 

103.3 

11.0 

23  Oct 

90 

14: 

23:00 

5.2 

6.4 

102.8 

10.9 

23  Oct 

90 

14: 

24:00 

5.2 

6.3 

104.1 

11.0 

23  Oct 

90 

14: 

25:00 

5.2 

6.2 

104.5 

11.1 

23  Oct 

90 

14 

26:00 

5.2 

6.1 

105.4 

11.1 

23  Oct 

90 

14 

27:00 

5.2 

6.1 

107.6 

11.2 

23  Oct 

90 

14 

28:00 

5.2 

6.3 

104.5 

11.0 

23  Oct 

90 

14 

29:00 

5.2 

6.2 

104.4 

11.1 

23  Oct 

90 

14 

30:00 

5.2 

6.2 

105.8 

11.1 

23  Oct 

90 

14: 

31:00 

5.2 

6.2 

105.7 

11.1 

23  Oct 

90 

14: 

32:00 

5.2 

6.4 

102.7 

11.0 

23  Oct 

90 

14: 

33:00 

5.2 

6.3 

103.4 

11.0 

23  Oct 

90 

14; 

34:00 

5.2 

6.3 

103.9 

11.0 

23  Oct 

90 

14: 

35:00 

5.2 

6.3 

104.0 

11.0 

23  Oct 

90 

14: 

36:00 

5.2 

6.2 

104.8 

11.1 

23  Oct 

90 

14: 

37:00 

5.2 

6.2 

104.3 

11.1 

23  Oct 

90 

14 

38:00 

5.3 

6.2 

103.7 

11.1 

23  Oct 

90 

14 

39:00 

5.6 

6.3 

104.6 

11.0 

23  Oct 

90 

14 

40:00 

5.2 

6.2 

105.1 

11.1 

23  Oct 

90 

14 

41:00 

5.2 

6.2 

105.0 

11.1 

23  Oct 

90 

14 

42:00 

5.2 

6.3 

103.8 

11.0 

23  Oct 

90 

14 

43:00 

5.2 

6.2 

105.8 

11.1 

23  Oct 

90 

14 

44:00 

5.2 

6.2 

104.8 

11.1 

23  Oct 

90 

14 

45:00 

5.2 

6.2 

103.6 

11.1 

23  Oct 

90 

14 

46:00 

4.9 

6.2 

103.9 

11.1 

23  Oct 

90 

14 

47:00 

4.9 

6.2 

104.2 

11.1 

23  Oct 

90 

14 

48:00 

4.6 

6.3 

104.2 

11.0 

23  Oct 

90 

14 

49:00 

5.1 

6.2 

105.4 

11.1 

23  Oct 

90 

14 

50:00 

5.6 

6.2 

105.1 

11.1 

23  Oct 

90 

14 

51:00 

5.6 

6.5 

103.4 

10.8 

23  Oct 

90 

14 

52:00 

5.2 

6.3 

104.8 

11.0 

23  Oct 

90 

14 

53:00 

5.2 

6.3 

104.4 

11.0 

23  Oct 

90 

14 

54:00 

5.2 

6.4 

104.1 

10.9 

23  Oct 

90 

14 

55:00 

5.2 

6.2 

106.0 

11.1 

23  Oct 

90 

14 

56:00 

5.1 

6.5 

102.7 

10.9 

23  Oct 

90 

14 

57:00 

4.4 

6.3 

104.0 

11.0 

23  Oct 

90 

14 

58:00 

4.9 

6.3 

102.2 

11.0 

23  Oct 

90 

14 

59:00 

4.1 

6.2 

105.0 

11,1 

AVERAGE 

6.6 

6.4 

102.3 

11.0 

SPAN  GAS 

VALUE 

255.0 

6.0 

250.0 

5.0 

AVERAGE  BIAS 

ZERO 

1.0 

0.0 

0.3 

0.0 

AVERAGE 

3IAS 

SPAN 

259.0 

6.0 

245.5 

5.0 

BIAS  CORRECTED  AVG 

5.6 

6.4 

104.0 

11.0 

TITLE:  TEST  TWO  FUEL  OIL 
MOTE  :  SLURRY 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  # 

ID:  CO 

ID:  02 

UNIT;  PPM 

UNIT:  PCT 

23 

Oct 

90 

15:30:00 

18.4 

2.7 

23 

Oct 

90 

15:31:00 

18.1 

2.6 

23 

Oct 

90 

15:32:00 

21.5 

2.5 

23 

Oct 

90 

15:33:00 

20.9 

2.6 

23 

Oct 

90 

15:34:00 

16.0 

2.7 

23 

Oct 

90 

15:35:00 

20.7 

2.5 

23 

Oct 

90 

15:36:00 

21.4 

2.5 

23 

Oct 

90 

15:37:00 

24.3 

2.5 

23 

Oct 

90 

15:38:00 

22.4 

2.6 

23 

Oct 

90 

15:39:00 

21.9 

2.5 

23 

Oct 

90 

15:40:00 

22.0 

2.7 

23  Oct 

90 

15:41:00 

14.3 

2.9 

23 

Oct 

90 

15:42:00 

12.7 

2.9 

23 

Oct 

90 

15:43:00 

14.5 

2.8 

23 

Oct 

90 

15:44:00 

15.2 

2.8 

23 

Oct 

90 

15:45:00 

11.2 

3.0 

23 

Oct 

90 

15:46:00 

14.6 

3.0 

23 

Oct 

90 

15:47:00 

9.3 

3.1 

23 

Oct 

90 

15:48:00 

14.4 

2.9 

23 

Oct 

90 

15:49:00 

9.9 

3.3 

23 

Oct 

90 

15:50:00 

12.6 

2.7 

23 

Oct 

90 

15:51:00 

20.1 

2.7 

23 

Oct 

90 

15:52:00 

30.3 

2.3 

23 

Oct 

90 

15:53:00 

23.9 

2.7 

23 

Oct 

90 

15:54:00 

23.5 

2.4 

23 

Oct 

90 

15:55:00 

26.8 

2.5 

23 

Oct 

90 

15:56:00 

31.1 

2.3 

23 

Oct 

90 

15:57:00 

32.2 

2.4 

23 

Oct 

90 

15:58:00 

29.3 

2.4 

23 

Oct 

90 

15:59:00 

10.8 

8.9 

23 

Oct 

90 

16:00:00 

55.0 

2.2 

23 

Oct 

90 

16:01:00 

52.2 

2.3 

23 

Oct 

90 

16:02:00 

50.6 

2.4 

23 

Oct 

90 

16:03:00 

72.7 

2.1 

23 

Oct 

90 

16:04:00 

48.3 

2.4 

23 

Oct 

90 

16:05:00 

201  ;6 

1.7 

23 

Oct 

90 

16:06:00 

549.0 

0.1 

23 

Oct 

90 

16:07:00 

479.6 

3.5 

23 

Oct 

90 

16:08:00 

809.6 

3.4 

23 

Oct 

90 

16:09:00 

146.3 

3.9 

23 

Oct 

90 

16:10:00 

110.1 

4.5 

23 

Oct 

90 

16:11:00 

54.6 

4.9 

23 

Oct 

90 

16:12:00 

42.0 

5.1 

23 

Oct 

90 

16:13:00 

51.6 

5.0 

23 

Oct 

90 

16:14:00 

36.3 

5.1 

23 

Oct 

90 

16:15:00 

37.4 

5.2 

23 

Oct 

90 

16:16:00 

30.1 

5.5 

23 

Oct 

90 

16:17:00 

34.1 

5.1 

23 

Oct 

90 

16:18:00 

35.0 

5.2 

23 

Oct 

90 

16:19:00 

37.0 

5.2 

23 

Oct 

90 

16:20:00 

36.2 

5.3 

23 

Oct 

90 

16:21:00 

36.4 

5.0 

23 

Oct 

90 

16:22:00 

62.1 

4.5 

23 

Oct 

90 

16:23:00 

81.3 

4.6 

23 

Oct 

90 

16:24:00 

58.6 

4.9 

23 

Oct 

90 

16:25:00 

42.8 

4.9 

23 

Oct 

90 

16:26:00 

51.3 

5.1 

23 

Oct 

90 

16:27:00 

40.9 

5.2 

23 

Oct 

90 

16:28:00 

36.2 

5.1 

23 

Oct 

90 

16:29:00 

44.7 

5.0 

23 

Oct 

90 

16:30:00 

35.2 

5.2 

23 

Oct 

90 

16:31:00 

38.9 

5.1 

23 

Oct 

90 

16:32:00 

38.2 

5.0 

23 

Oct 

90 

16:33:00 

128.1 

4.7 

23 

Oct 

90 

16:34:00 

67.7 

5.1 

23 

Oct 

90 

16:35:00 

45.2 

5.2 

23 

Oct 

90 

16:36:00 

51.2 

5.2 

23 

Oct 

90 

16:37:00 

40.6 

5.2 

23 

Oct 

90 

16:38:00 

35.7 

5.1 

23 

Oct 

90 

16:39:00 

33.0 

5.4 

23 

Oct 

90 

16:40:00 

28.9 

5.3 

23 

Oct 

90 

16:41:00 

28.3 

5.4 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

0.3 

128.2 

13.9 

0.2 

128.9 

13.9 

0.2 

128.6 

14.0 

0.1 

128.1 

13.9 

0.1 

129.4 

13.9 

0.1 

129.7 

14.0 

6.9 

129.0 

14.0 

3.1 

131.0 

14.0 

3.0 

129.7 

14.0 

3.0 

128.7 

14.0 

1.5 

127.9 

13,9 

1.1 

127.8 

13.7 

0.8 

130.7 

13.7 

0.7 

129.6 

13.8 

0.5 

130.5 

13.8 

0.3 

134.1 

13.7 

0.2 

132.1 

13.7 

1.5 

132.2 

13.6 

0.6 

133.7 

13.8 

0.3 

131.1 

13.4 

0.4 

131.3 

13.9 

0.3 

128.7 

13.8 

0.3 

128.9 

14.1 

0.3 

128.5 

13.9 

10.2 

129.4 

14,1 

1.9 

129.8 

14.1 

1.1 

129.9 

14.1 

0.8 

131.5 

14.1 

-0.7 

89.4 

13.9 

4.9 

53.9 

8.6 

2.5 

126.8 

14.3 

1.8 

127.4 

14.2 

1.5 

129.4 

14.1 

1.5 

128.1 

14.3 

1.2 

128.1 

14.1 

30.5 

118.9 

14.6 

132.3 

71.3 

15.0 

18.0 

111.9 

13.1 

3.3 

112.4 

13.4 

1.0 

111.1 

13.0 

0.4 

109.6 

12.6 

0.8 

109.8 

12.2 

0.4 

107.4 

12.1 

0.0 

107.4 

12.2 

-0.1 

108.2 

12.1 

-0.2 

108.5 

12.0 

•0.2 

109.8 

11.8 

-0.3 

107.5 

12.1 

•0.3 

109.5 

12.1 

-0.3 

109.4 

12.0 

-0.4 

108.2 

11.9 

-0.4 

106.8 

12.2 

-0.4 

102.1 

12.6 

0.4 

101.7 

12.6 

0.3 

102.1 

12.3 

-0.0 

102.5 

12.3 

-0.1 

103.8 

12.2 

0.4 

104.9 

12.1 

3.1 

105.3 

12.1 

1.1 

106.1 

12.2 

0.5 

108.8 

12,0 

0.2 

105.4 

12.2 

0.1 

104.3 

12.3 

•0.0 

101.6 

12.5 

-0.1 

102.9 

12.1 

-0.2 

104.0 

12.0 

-0.2 

104.4 

12.0 

-0.2 

105.0 

12.1 

-0.3 

105.4 

12.1 

-0.3 

108.1 

11.9 

•0.4 

107.2 

12.0 

0.3 

108.8 

11.8 

23  Oct  90 

16:42:00 

32.1 

5.3 

-0.3 

106.3 

12.0 

23  Oct  90 

16:43:00 

42.5 

5.1 

-0.4 

106.3 

12.1 

23  Oct  90 

16:44:00 

31.3 

5.2 

-0.4 

105.8 

12.0 

23  Oct  90 

16:45:00 

33.5 

5.2 

1.1 

105.0 

12.0 

23  Oct  90 

16:46:00 

33.7 

5.1 

-0.3 

106.3 

12.1 

23  Oct  90 

16:47:00 

31.7 

5.2 

-0.4 

107.2 

12.0 

23  Oct  90 

16:48:00 

31.1 

5.5 

-0.4 

107.8 

11.8 

23  Oct  90 

16:49:00 

29.0 

6.0 

•0.5 

108.8 

11.4 

23  Oct  90 

16:50:00 

31.5 

6.1 

-0.5 

107.3 

11.3 

23  Oct  90 

16:51:00 

32.3 

6.1 

-0-6 

106.0 

11.3 

23  Oct  90 

16:52:00 

31.3 

6.2 

-0.7 

106.1 

11.2 

23  Oct  90 

16:53:00 

30.9 

6.0 

-0.7 

108.3 

11.4 

23  Oct  90 

16:54:00 

28.2 

5.8 

-0.7 

107.0 

11.5 

23  Oct  90 

16:55:00 

30.8 

5.9 

5.8 

103.5 

11.5 

23  Oct  90 

16:56:00 

31.6 

6.1 

4.2 

103.4 

11.3 

BIAS  CHECK 
23  Oct  90 

17:07:00 

44.3 

6.3 

-0.3 

101.3 

11.2 

23  Oct  90 

17:08:00 

39.6 

6.2 

-0.4 

102.9 

11.2 

23  Oct  90 

17:09:00 

37.0 

6.2 

•0.4 

103.3 

11.2 

23  Oct  90 

17:10:00 

39,0 

6.2 

-0.2 

105.3 

11.3 

23  Oct  90 

17:11:00 

39.4 

6.1 

•0.2 

104.4 

11.3 

23  Oct  90 

17:12:00 

38.2 

6.1 

0.2 

104.8 

11.3 

23  Oct  90 

17:13:00 

37.1 

6.2 

-0.5 

104.9 

11.3 

23  Oct  90 

17:14:00 

36.3 

6.2 

-0.6 

105.0 

11.2 

23  Oct  90 

17:15:00 

35.3 

6.2 

•0.5 

104.1 

11.2 

23  Oct  90 

17:16:00 

37.2 

6.2 

-0.4 

104.3 

11.2 

23  Oct  90 

17:17:00 

38.4 

6.2 

-0.4 

102.6 

11.2 

23  Oct  90 

17:18:00 

37.4 

6.2 

-0.4 

103.1 

11.2 

23  Oct  90 

17:19:00 

39.5 

6.2 

-0.4 

103.1 

11.2 

23  Oct  90 

17:20:00 

37.1 

6.2 

-0.4 

104.3 

11.2 

23  Oct  90 

17:21:00 

36.3 

6.2 

-0.5 

102.9 

11.2 

23  Oct  90 

17:22:00 

35.2 

6.0 

•0.6 

104.9 

11.4 

23  Oct  90 

17:23:00 

33.6 

6.1 

•0.6 

105.1 

11.3 

23  Oct  90 

17:24:00 

36.2 

6.1 

•0.7 

103.8 

11.3 

23  Oct  90 

17:25:00 

36.2 

5.8 

-0.6 

103.3 

11.6 

23  Oct  90 

17:26:00 

47.0 

5.5 

-0.4 

101.5 

11.8 

23  Oct  90 

17:27:00 

59.3 

5.5 

-0.4 

100.7 

11.7 

23  Oct  90 

17:28:00 

58.5 

5.7 

-0.6 

101.4 

11.6 

23  Oct  90 

17:29:00 

49.6 

5.8 

-0.6 

100.8 

11.6 

23  Oct  90 

17:30:00 

63.1 

5.6 

•0.5 

101.3 

11.7 

23  Oct  90 

17:31:00 

97.7 

5.6 

-0.5 

102.2 

11.7 

23  Oct  90 

17:32:00 

45.5 

5.6 

-0.6 

102.7 

11.7 

23  Oct  90 

17:33:00 

53.3 

5.7 

-0.0 

103.1 

11.6 

23  Oct  90 

17:34:00 

53.6 

5,7 

-0.3 

102.2 

11.6 

23  Oct  90 

17:35:00 

74.4 

5.7 

-0.5 

100.4 

11.6 

23  Oct  90 

17:36:00 

115.8 

5.7 

-0.5 

100.8 

11.6 

23  Oct  90 

17:37:00 

64.7 

5.6 

-0.6 

100.9 

11.7 

23  Oct  90 

17:38:00 

56.7 

5.7 

-0.6 

102,7 

11.6 

23  Oct  90 

17:39:00 

47.4 

5.7 

•0.6 

102.5 

11.6 

23  Oct  90 

17:40:00 

39.6 

5.8 

-0.2 

103.4 

11.6 

23  Oct  90 

17:41:00 

43.9 

5.8 

0.4 

103.0 

11.5 

23  Oct  90 

17:42:00 

44.9 

5.7 

•0.3 

103.3 

11.6 

23  Oct  90 

17:43:00 

45.8 

5.7 

-0.5 

102.8 

11.6 

23  Oct  90 

17:44:00 

52.9 

5.7 

-0.7 

103.5 

11.6 

23  Oct  90 

17:45:00 

42.6 

5.7 

•0.7 

103.5 

11.6 

23  Oct  90 

17:46:00 

47.3 

5.7 

-0.7 

103.9 

11.6 

23  Oct  90 

17:47:00 

45.9 

5.7 

0.7 

103.1 

11.6 

23  Oct  90 

17:48:00 

43.4 

5.8 

•0.3 

102.3 

11.5 

23  Oct  90 

17:49:00 

42.7 

5.8 

-0.4 

101.0 

11.5 

23  Oct  90 

17:50:00 

41.7 

5.7 

-0.4 

101.2 

11.6 

23  Oct  90 

17:51:00 

40.2 

5.8 

•0.5 

102.6 

11.5 

23  Oct  90 

17:52:00 

36.1 

5.8 

-0.5 

102.6 

11.5 

23  Oct  90 

17:53:00 

37.9 

5.7 

-0.5 

102.6 

11.6 

23  Oct  90 

17:54:00 

38.9 

5.7 

•0.5 

103.4 

11.6 

23  Oct  90 

17:55:00 

38.9 

5,7 

0.6 

103.8 

11.6 

23  Oct  90 

17:56:00 

36.6 

5.7 

-0.3 

104.2 

11.6 

23  Oct  90 

17:57:00 

37.1 

5.7 

-0.5 

103.6 

11.6 

23  Oct  90 

17:58:00 

42.1 

5.5 

-0.4 

101.4 

11.7 

23  Oct  90 

17:59:00 

52.7 

5.6 

-0.4 

99.5 

11.6 

23  Oct  90 

18:00:00 

52.9 

5.7 

-0.4 

100.2 

11.6 

23  Oct  90 

18:01:00 

45.2 

5.7 

-0.5 

99.8 

11.6 

23  Oct  90 

18:02:00 

42.7 

5.8 

-0.5 

101.5 

11.5 

23  Oct  90 

18:03:00 

53.1 

5.6 

-0.4 

100.3 

11.6 

23  Oct  90 

18:04:00 

50.5 

5.7 

-0.4 

102.1 

11.6 

23  Oct  90 

18:05:00 

51.6 

5.7 

-0.6 

101.5 

11.6 

23  Oct  90 

18:06:00 

76.5 

5.7 

-0.5 

100.9 

11.6 

23  Oct  90 

18:07:00 

58.0 

5.8 

-0.5 

100.6 

11.5 

23  Oct  90 

18:08:00 

48.7 

5.8 

-0.6 

101.6 

11.5 

23  Oct  90 

18:09:00 

45.4 

5.8 

-0.5 

101.7 

11.5 

23  Oct  90 

18 

10:00 

49,2 

5.9 

-0.5 

101.1 

11.4 

23  Oct  90 

18 

11:00 

45.1 

5.9 

-0.5 

102.3 

11.4 

23  Oct  90 

18 

12:00 

44.2 

5.9 

-0.5 

101.9 

11.4 

23  Oct  90 

18 

13:00 

53.8 

5.8 

-0.7 

101.2 

11.5 

23  Oct  90 

18 

14:00 

45.0 

5.8 

-0.7 

102.6 

11.5 

23  Oct  90 

18 

15:00 

38.5 

5.8 

•0.4 

103.1 

11.5 

23  Oct  90 

18 

16:00 

37.9 

5.8 

•0.7 

102.6 

11.5 

23  Oct  90 

18 

17:00 

40.6 

5.7 

-0.7 

103.2 

11.5 

23  Oct  90 

18 

18:00 

45.1 

5.9 

-0.6 

102.4 

11.4 

23  Oct  90 

18 

19:00 

43.4 

5.9 

•0.6 

102.4 

11 ,4 

23  Oct  90 

18 

20:00 

40.0 

5.8 

-0.6 

102.3 

11.4 

23  Oct  90 

18 

21:00 

37.7 

5.8 

-0.7 

101.8 

11.5 

23  Oct  90 

18 

22:00 

35.9 

5.8 

-0.8 

103.2 

11.5 

23  Oct  90 

18 

23:00 

34.5 

5.8 

-0.7 

103.2 

11 .5 

23  Oct  90 

18 

24:00 

37.7 

5.8 

-0.7 

103.4 

11.5 

23  Oct  90 

18 

25:00 

37.6 

5,9 

•0.8  . 

103.6 

11.4 

23  Oct  90 

18 

26:00 

36.8 

5.8 

*0.8 

103.1 

11.5 

23  Oct  90 

18 

27:00 

37.3 

5.7 

-0.9 

103.4 

11 .6 

23  Oct  90 

18 

28:00 

36.6 

5.9 

-0.9 

102.8 

11.4 

23  Oct  90 

18 

29:00 

39.5 

5.9 

-0.8 

104.1 

11.4 

23  Oct  90 

18 

30:00 

37.9 

6.1 

-0.7 

102.6 

11.2 

23  Oct  90 

18 

31:00 

39.0 

6.2 

-0.7 

100.0 

11.1 

23  Oct  90 

18 

32:00 

46.0 

6.2 

-0.3 

98.2 

11.1 

23  Oct  90 

18 

33:00 

40.2 

6.3 

-0.7 

98.0 

11.0 

23  Oct  90 

18 

34:00 

43.1 

6.4 

-0.7 

98.8 

11.0 

23  Oct  90 

18 

35:00 

41.5 

6.4 

-0.8 

100.0 

11.0 

23  Oct  90 

18 

36:00 

43.1 

6.4 

-0.3 

99.2 

11.0 

23  Oct  90 

18 

37:00 

42.3 

6.3 

-0.7 

98.3 

11.1 

23  Oct  90 

18 

38:00 

41.4 

6.3 

-0.7 

97 .8 

11.0 

23  Oct  90 

18 

39:00 

43.9 

6.3 

-0.6 

96.7 

11.1 

BIAS  CHECK 

23  Oct  90 

18:51:00 

41.5 

6.5 

-0.8 

102.9 

10,9 

23  Oct  90 

18:52:00 

43.0 

6.5 

-0.7 

102.5 

10.9 

23  Oct  90 

18:53:00 

43.0 

6.5 

-0.6 

103.4 

11.0 

23  Oct  90 

18:54:00 

38.8 

6.4 

-0.6 

103.7 

11.0 

23  Oct  90 

18:55:00 

39.4 

6.5 

-0.4 

104.6 

11.0 

23  Oct  90 

18:56:00 

40.9 

6.3 

-0.5 

104.8 

n.i 

23  Oct  90 

18:57:00 

38.7 

6.3 

-0.6 

105.6 

11.1 

23  Oct  90 

18:58:00 

38.9 

6.3 

-0.6 

106.3 

11.1 

23  Oct  90 

18:59:00 

39.3 

6.4 

-0.7 

105.6 

11.0 

23  Oct  90 

19 

:00:00 

39.8 

6.4 

-0,7 

103.6 

11.0 

AVERAGE 

50.9 

5.1 

1.0 

107.8 

12.0 

SPAN  GAS 

VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS 

ZERO 

2.1 

0.0 

-1.9 

0.0 

0.0 

AVERAGE  BIAS 

SPAN 

254.5 

6.0 

22.8 

242.5 

5.1 

BIAS  CORRECTED  AVG 

49.3 

5.1 

3.0 

111.2 

11.8 

TITLE:  TEST  TWO  FUEL  OIL 
NOTE  :  ACETONE 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  # 

ID:  CO 

ID:  02 

UNIT:  PPM 

UNIT:  PCT 

23  Oct  90 

20:47:00 

149.2 

0.3 

23  Oct  90 

20:48:00 

1.6 

2.6 

23  Oct  90 

20:49:00 

320.3 

6.2 

23  Oct  90 

20:50:00 

18.5 

6.3 

23  Oct  90 

20:51:00 

9.7 

6.4 

23  Oct  90 

20:52:00 

8.2 

6.1 

23  Oct  90 

20:53:00 

57.8 

3.8 

23  Oct  90 

20:54:00 

574.0 

2.0 

23  Oct  90 

20:55:00 

298.0 

4.0 

23  Oct  90 

20:56:00 

16.1 

5.6 

23  Oct  90 

20:57:00 

8.9 

6.0 

23  Oct  90 

20:58:00 

17.4 

4.5 

23  Oct  90 

20:59:00 

74.9 

3.5 

23  Oct  90 

21:00:00 

46.8 

5.0 

23  Oct  90 

21:01:00 

12.5 

5.5 

23  Oct  90 

21:02:00 

18.9 

4,7 

23  Oct  90 

21:03:00 

38.2 

4.2 

23  Oct  90 

21:04:00 

114.2 

3.4 

23  Oct  90 

21:05:00 

190.1 

3.5 

23  Oct  90 

21:06:00 

69.1 

3.8 

23  Oct  90 

21:07:00 

49.8 

4.1 

23  Oct  90 

21:08:00 

42.3 

4.3 

23  Oct  90 

21:09:00 

a.2 

4.1 

23  Oct  90 

21:10:00 

46.5 

4.2 

23  Oct  90 

21:11:00 

42.2 

4.2 

23  Oct  90 

21:12:00 

45.8 

4.1 

23  Oct  90 

21:13:00 

42.3 

4.0 

23  Oct  90 

21:14:00 

45.2 

4.2 

23  Oct  90 

21:15:00 

35.0 

4.3 

23  Oct  90 

21:16:00 

35.5 

4.4 

23  Oct  90 

21:17:00 

28.7 

4.7 

23  Oct  90 

21:18:00 

16.9 

5.6 

23  Oct  90 

21:19:00 

13.9 

5.3 

23  Oct  90 

21:20:00 

83.7 

3.9 

23  Oct  90 

21:21:00 

54.1 

4.8 

23  Oct  90 

21:22:00 

15.1 

5.5 

23  Oct  90 

21:23:00 

21.4 

4.8 

23  Oct  90 

21:24:00 

31.8 

5.0 

23  Oct  90 

21:25:00 

15.6 

5.5 

23  Oct  90 

21:26:00 

13.2 

5.5 

23  Oct  90 

21:27:00 

21.3 

5.1 

23  Oct  90 

21:28:00 

19.8 

5.1 

23  Oct  90 

21:29:00 

21.1 

5.2 

23  Oct  90 

21:30:00 

17.4 

5.2 

23  Oct  90 

21:31:00 

29.7 

5.0 

23  Oct  90 

21:32:00 

13.8 

5.8 

23  Oct  90 

21:33:00 

14.4 

7.0 

FLAMEOUT 

23  Oct  90 

22:06:00 

23.9 

5.4 

23  Oct  90 

22:07:00 

15.1 

5.3 

23  Oct  90 

22:08:00 

25.4 

4.6 

23  Oct  90 

22:09:00 

32.2 

4.5 

23  Oct  90 

22:10:00 

35.1 

4.5 

23  Oct  90 

22:11:00 

35.6 

4.4 

23  Oct  90 

22:12:00 

31.7 

4.6 

23  Oct  90 

22:13:00 

29.6 

4.5 

23  Oct  90 

22:14:00 

33.9 

4.6 

23  Oct  90 

22:15:00 

29.4 

4.6 

23  Oct  90 

22:16:00 

23.9 

4.8 

23  Oct  90 

22:17:00 

20.4 

5.0 

23  Oct  90 

22:18:00 

23.6 

4.9 

23  Oct  90 

22:19:00 

18.9 

5.1 

23  Oct  90 

22:20:00 

21.1 

4.9 

23  Oct  90 

22:21:00 

21.7 

5.0 

23  Oct  90 

22:22:00 

20.5 

5.0 

23  Oct  90 

22:23:00 

20.1 

5.0 

23  Oct  90 

22:24:00 

19.4 

5.0 

23  Oct  90 

22:25:00 

17.8 

5.3 

23  Oct  90 

22:26:00 

16.5 

5.3 

23  Oct  90 

22:27:00 

13.8 

5.8 

23  Oct  90 

22:28:00 

10.9 

6.0 

23  Oct  90 

22:29:00 

10.0 

6.0 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

132.8 

67.5 

11.3 

44.0 

117.8 

12.6 

0.7 

115.2 

11.1 

-0.4 

114.1 

11.0 

-0.7 

115.6 

11.1 

-0.9 

113.7 

11.4 

•0.5 

115.1 

13.4 

-0.4 

111.7 

14.7 

rO.8 

103.1 

13.1 

•1.0 

90.8 

11.9 

-1.1 

88.4 

11.6 

-1.0 

94.8 

12.9 

-1.0 

94.1 

13.7 

•1.2 

84.9 

12.5 

-1.3 

83.9 

12.2 

-1.2 

86.6 

12.9 

-1.1 

86.6 

13.3 

-0.9 

87.1 

13.9 

-1.0 

87.8 

13.8 

3.0 

86.7 

13.5 

3.0 

87.0 

13.3 

0.4 

85.6 

13.2 

0.0 

85.2 

13.3 

-0.3 

85.7 

13.2 

-0.6 

85.2 

13.3 

-0.8 

85.8 

13.3 

•0.9 

86.2 

13.4 

-1.0 

86.4 

13.2 

•1.0 

85.8 

13.2 

-1.0 

85.7 

13.1 

-1.0 

84.8 

12.9 

-0.4 

81.6 

12.0 

-1.0 

82.9 

12.4 

-0,9 

86.3 

13.5 

-1.1 

85.1 

12.8 

-1.1 

82.6 

12.2 

-1.1 

85.3 

12.7 

-1.1 

83.8 

12.6 

-1.2 

81.5 

12.2 

-1.3 

83.7 

12.2 

-1.0 

85.3 

12.5 

-1.1 

84.8 

12.5 

-1.2 

84.2 

12.5 

-1.2 

84.7 

12.5 

-1.3 

83.3 

12.5 

-1.3 

82.0 

11,9 

20.4 

71.6 

10.9 

1,0 

82.1 

12.4 

0.5 

81.9 

12.5 

0.2 

83.7 

13,1 

0.0 

82.2 

13.1 

•0.1 

82.7 

13.2 

-0.1 

81.8 

13.2 

•0.2 

82.9 

13.0 

•0.2 

82.4 

13.1 

•0.3 

82.6 

13.0 

-0.3 

82.3 

13.0 

-0.4 

82.0 

12.9 

•0.6 

81.4 

12.7 

-0.6 

81.4 

12.8 

•0.7 

82.5 

12.6 

-0.7 

82.5 

12.7 

-0.7  • 

82.3 

12.7 

-0.9 

82.6 

12.7 

-0.8 

82.1 

12.6 

-0.8 

82.2 

12.7 

•0.7 

80.7 

12.4 

-0.7 

79.9 

12.5 

-0.2 

78.1 

12.0 

-0.8 

78.6 

11.8 

-0.8 

78.2 

11.9 

M 

23  Oct  90  22:30:00 

10.4 

6.1 

-0.9 

77.8 

11.7 

23  Oct  90  22:31:00 

10.9 

6.2 

0.1 

78.1 

11.7 

23  Oct  90  22:32:00 

10.4 

6.4 

1.7 

76.9 

11.5 

23  Oct  90  22:33:00 

9.4 

6.7 

0.0 

75.8 

11.2 

23  Oct  90  22:34:00 

9.4 

6.8 

•0.4 

75.6 

11.1 

23  Oct  90  22:35:00 

9.5 

7.0 

-0.6 

75.0 

10.9 

23  Oct  90  22:36:00 

10,8 

7.2 

-0.8 

73.1 

10.8 

23  Oct  90  22:37:00 

12.1 

7.1 

-0.9 

73.5 

10.9 

23  Oct  90  22:38:00 

12.1 

7.0 

-1.0 

74.0 

10.9 

23  Oct  90  22:39:00 

11.4 

6.1 

-1.0 

77.7 

11.8 

23  Oct  90  22:40:00 

13.7 

5.7 

•1.0 

77.7 

12.1 

FLANEOUT 

23  Oct  90  22:49:00 

61.5 

6.4 

4.9 

80.8 

11.7 

23  Oct  90  22:50:00 

56.9 

3.6 

3.1 

87.1 

13.8 

23  Oct  90  22:51:00 

52.8 

3.5 

1.9 

87.0 

13.9 

• 

23  Oct  90  22:52:00 

67.3 

3.5 

1.2 

86.2 

13.8 

23  Oct  90  22:53:00 

64.7 

3.8 

0.8 

87.4 

13.7 

23  Oct  90  22:54:00 

60.0 

3.7 

0.6 

87.1 

13.7 

23  Oct  90  22:55:00 

58.5 

3.8 

0.4 

85.7 

13.6 

23  Oct  90  22:56:00 

70.1 

3.8 

0.3 

86.2 

13.7 

23  Oct  90  22:57:00 

60.0 

3.9 

0.2 

86.3 

13.6 

23  Oct  90  22:58:00 

55,8 

4.1 

0.0 

86.2 

13.4 

23  Oct  90  22:59:00 

41.4 

4.3 

•0.2 

85.5 

13.2 

23  Oct  90  23:00:00 

38.0 

4.5 

-0.3 

85.3 

13.0 

23  Oct  90  23:01:00 

25.2 

5.2 

-0.3 

84.1 

12.4 

23  Oct  90  23:02:00 

11.9 

6.2 

-0.5 

79.6 

11.6 

23  Oct  90  23:03:00 

10.0 

6.5 

-0.6 

78.7 

11.3 

23  Oct  90  23:06:00 

9.7 

6.8 

-0.7 

77.7 

11.1 

23  Oct  90  23:05:00 

8.5 

6.5 

-0.8 

79.6 

11.4 

23  Oct  90  23:06:00 

9.2 

6.2 

-0.9 

79.9 

11.6 

23  Oct  90  23:07:00 

9.2 

6.3 

-0.9 

79.5 

11.5 

23  Oct  90  23:08:00 

10.2 

6.4 

-0.8 

78.9 

11,4 

23  Oct  90  23:09:00 

10.6 

5.8 

-0.8 

81.4 

12.0 

23  Oct  90  23:10:00 

16.1 

5.3 

•0.7 

82.8 

12.4 

23  Oct  90  23:11:00 

19.4 

5.0 

-0.4 

83.8 

12.7 

23  Oct  90  23:12:00 

27.6 

4.6 

-0.5 

84.6 

13.0 

23  Oct  90  23:13:00 

42.4 

4.2 

-0.7 

85.9 

13.3 

23  Oct  90  23:14:00 

47.6 

4.2 

-0.7 

84.7 

13.3 

23  Oct  90  23:15:00 

44.6 

4.4 

-0.7 

85.9 

13.1 

23  Oct  90  23:16:00 

23.9 

5.0 

-0.7 

83.8 

12.7 

23  Oct  90  23:17:00 

22.7 

5.1 

27.3 

81.3 

12.6 

STOPPED  BURN  DUE  TO 

EARTHQUAICE 

(5.7  RICKTER 

SCALE) 

AVERAGE 

41.5 

5.0 

1.6 

85.0 

12.5 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

0.0 

0.0 

-1.7 

0.0 

0,0 

AVERAGE  BIAS  SPAN 

251.5 

6.0 

22.1 

245.5 

5.1 

BIAS  CORRECTED  AVG 

42.1 

5.0 

3.5 

86.6 

12.3 

24  Oct  90  10:12:00 

348.4 

1.6 

56.9 

77.5 

14.2 

24  Oct  90  10:13:00 

650.7 

1.5 

88.4 

74,8 

14.3 

24  Oct  90  10:14:00 

521.1 

1.2 

131.5 

70.4 

14.3 

24  Oct  90  10:15:00 

171.9 

0.8 

87.2 

71.0 

14.2 

24  Oct  90  10:16:00 

491.4 

2.4 

29.0 

75.2 

13.7 

24  Oct  90  10:17:00 

727.8 

0.7 

127.5 

70.5 

14.5 

24  Oct  90  10:18:00 

520.4 

0.3 

114.1 

70.0 

14.7 

24  Oct  90  10:19:00 

343.0 

3.3 

18.8 

72.5 

13.0 

24  Oct  90  10:20:00 

50.1 

3.7 

15.0 

72.0 

12.8 

24  Oct  90  10:21:00 

43.0 

3.8 

13.6 

71.1 

12.7 

24  Oct  90  10:22:00 

548.0 

1.9 

105.4 

72.2 

14.0 

24  Oct  90  10:23:00 

391.7 

0.5 

113.3 

70.7 

14.9 

24  Oct  90  10:24:00 

194.9 

0.6 

115.4 

70.9 

14.8 

24  Oct  90  10:25:00 

508.4 

0.8 

47.8 

75.3 

14.8 

24  Oct  90  10:26:00 

1052.6 

1.0 

36.1 

76.2 

14.7 

24  Oct  90  10:27:00 

1052.6 

0.9 

35,4 

77.6 

14.7 

24  Oct  90  10:28:00 

1052.6 

1.4 

16.1 

78.6 

14.4 

24  Oct  90  10:29:00 

467.3 

3.9 

7.2 

74.5 

12.6 

24  Oct  90  10:30:00 

61.9 

3.2 

6.9 

73.2 

13.1 

24  Oct  90  10:31:00 

50.4 

3.5 

6.5 

72.9 

13.0 

24  Oct  90  10:32:00 

57.8 

3.4 

6.1 

74.8 

13.1 

24  Oct  90  10:33:00 

52.8 

3-3 

5.7 

74.9 

13.1 

24  Oct  90  10:34:00 

57.5 

3.3 

5.5 

75.7 

13.1 

24  Oct  90  10:35:00 

58.6 

3.2 

5.4 

75.5 

13.2 

24  Oct  90  10:36:00 

120.7 

2.8 

5.0 

77.7 

13.5 

24  Oct  90  10:37:00 

124.0 

2.8 

4.8 

77.2 

13.5 

24  Oct  90  10:38:00 

148.5 

2.6 

4.6 

76.7 

13.6 

24  Oct  90  10:39:00 

135.8 

2.7 

5.2 

77.5 

13.6 

24  Oct  90  10:40:00 

133.1 

2.7 

7.4 

78.1 

13.6 

24  Oct  90  10:41:00 

122.7 

2.8 

4.4 

77.9 

13.5 

t 

.  J 

24  Oct  90 

10:42:00 

127.6 

2,7 

4.0 

77.5 

13.5 

24  Oct  90 

10:43:00 

118.5 

2.8 

3.9 

77 .8 

13.5 

24  Oct  90 

10:U;00 

104.7 

2.9 

3.8 

77 .6 

13.5 

24  Oct  90 

10:45:00 

110.3 

2.9 

3.8 

77.2 

13.4 

24  Oct  90 

10:46:00 

102.1 

3.0 

4.2 

77.2 

13.4 

24  Oct  90 

10:47:00 

96,9 

3.0 

4.7 

77.3 

13.4 

24  Oct  90 

10:48:00 

81.9 

3.1 

3.8 

77.0 

13.3 

24  Oct  90 

10:49:00 

79.7 

3.2 

3.6 

77.4 

13.3 

24  Oct  90 

10:50:00 

67.0 

3.3 

3.3 

76.9 

13.1 

24  Oct  90 

10:51:00 

53.0 

3.5 

3.3 

76.2 

13.0 

24  Oct  90 

10:52:00 

44.3 

3.7 

3.1 

77.4 

12.9 

24  Oct  90 

10:53:00 

38.8 

3.7 

2.9 

78.9 

12.9 

24  Oct  90 

10:54:00 

55,3 

3.5 

3.6 

80.9 

13.0 

24  Oct  90 

10:55:00 

56.5 

3.6 

9.2 

81.2 

12.9 

24  Oct  90 

10:56:00 

47.2 

3.7 

6.4 

81.1 

12.8 

24  Oct  90 

10:57:00 

37.7 

3.9 

5.0 

79.3 

12.7 

24  Oct  90 

10:58:00 

36.9 

3.8 

4.2 

79.4 

12.8 

24  Oct  90 

10:59:00 

33.6 

3.7 

4.2 

79.7 

12.8 

24  Oct  90 

11:00:00 

52.7 

3.7 

3.4 

79.4 

12.8 

24  Oct  90 

11:01:00 

50.7 

3.2 

3.2 

80.6 

13.2 

24  Oct  90 

11:02:00 

45.9 

3.6 

2.9 

80.0 

12.9 

24  Oct  90 

11:03:00 

59.2 

3.2 

2.7 

82.2 

13.2 

24  Oct  90 

11:04:00 

46.2 

3.7 

3.0 

80.5 

12.8 

24  Oct  90 

11:05:00 

41.1 

3.6 

2.6 

81.0 

12.9 

24  Oct  90 

11:06:00 

44.6 

3.6 

2.4 

80.8 

12.9 

24  Oct  90 

11:07:00 

34.1 

3.8 

2.4 

80.0 

12.7 

24  Oct  90 

11:08:00 

49.1 

3.3 

2.5 

80.5 

13.1 

24  Oct  90 

11:09:00 

52.2 

3.4 

2.5 

81 .2 

13.0 

24  Oct  90 

11:10:00 

48.3 

3.5 

2.5 

80.9 

13.0 

24  Oct  90 

11:11:00 

50.1 

3.4 

2.5 

80.9 

13.0 

24  Oct  90 

11:12:00 

64.5 

3.4 

2.4 

80.7 

13.0 

24  Oct  90 

11:12:00 

63.7 

3.4 

2.3 

80.8 

13.0 

24  Oct  90 

11:14:00 

66.8 

3.4 

2.4 

80.7 

13.1 

24  Oct  90 

11:15:00 

55.0 

3.4 

2.3 

80.7 

13.0 

24  Oct  90 

11:16:00 

73.4 

3.3 

2.3 

81.3 

13.1 

24  Oct  90 

11:17:00 

50.4 

3.4 

2.2 

81.3 

13.0 

24  Oct  90 

11:18:00 

50.1 

3.5 

2.1 

81.2 

13.0 

24  Oct  90 

11:19:00 

45.8 

3.5 

2.5 

80.9 

13.0 

24  Oct  90 

11:20:00 

63.6 

3.4 

2.2 

81.1 

13.1 

24  Oct  90 

11:21:00 

81.3 

3.4 

2.2 

80.6 

13.0 

24  Oct  90 

11:22:00 

59.4 

3.4 

2.1 

80.8 

13.1 

24  Oct  90 

11:23:00 

56.9 

3.3 

2.1 

81.5 

13.1 

24  Oct  90 

11:24:00 

72.8 

3.3 

2.0 

81.2 

13.2 

24  Oct  90 

11:25:00 

61.5 

3.3 

2.2 

81.0 

13.1 

24  Oct  90 

11:26:00 

53.8 

3.3 

2.3 

81.9 

13.2 

24  Oct  90 

11:27:00 

64.1 

3.3 

2.2 

81 .4 

13.2 

24  Oct  90 

11:28:00 

63.4 

3.3 

2.1 

82.3 

13.1 

24  Oct  90 

11:29:00 

56.8 

3.4 

2.2 

82.1 

13.1 

24  Oct  90 

11:30:00 

58.3 

3.5 

2.2 

82.5 

13.0 

24  Oct  90 

11:31:00 

50.6 

3.5 

2.1 

82.0 

13.0 

24  Oct  90 

11:32:00 

60.0 

3.5 

2.1 

80.8 

13.0 

24  Oct  90 

11:33:00 

65.7 

3.4 

2.0 

81.5 

13.0 

24  Oct  90 

11:34:00 

50.0 

3.6 

1.9 

80.3 

12.9 

24  Oct  90 

11:35:00 

41.5 

3.6 

1.8 

81.2 

12.9 

24  Oct  90 

11:36:00 

45.6 

3.6 

1.8 

81.6 

12.9 

24  Oct  90 

11:37:00 

52.2 

3.6 

1.7 

82.9 

13.0 

24  Oct  90 

11:38:00 

46.3 

3.6 

1.7 

81.9 

12.9 

24  Oct  90 

11:39:00 

46.0 

3.6 

1.7 

81.8 

12.9 

24  Oct  90 

11:40:00 

46.0 

3.7 

1.7 

81.5 

12.9 

24  Oct  90 

11:41:00 

37.4 

3.9 

1.7 

81.6 

12.7 

24  Oct  90 

11:42:00 

37.1 

3.8 

1.7 

81.3 

12.8 

24  Oct  90 

11:43:00 

40.4 

3.6 

1.7 

79.9 

12.9 

24  Oct  90 

11:44:00 

40.8 

3.6 

1.7 

80.9 

13.0 

24  Oct  90 

11:45:00 

43.1 

3.6 

1.8 

80.7 

13.0 

24  Oct  90 

11:46:00 

58.2 

3.4 

1.9 

80.4 

13.1 

24  Oct  90 

11:47:00 

61.1 

3.5 

1.9 

80.7 

13.0 

24  Oct  90 

11:48:00 

45.3 

3.5 

1.9 

81.1 

13.0 

24  Oct  90 

11:49:00 

48.9 

3.5 

1.9 

80.2 

13.0 

24  Oct  90 

11:50:00 

31.0 

3.6 

2.3 

80.4 

12.9 

24  Oct  90 

11:51:00 

33.0 

3.6 

2.7 

80.7 

12.9 

24  Oct  90 

11:52:00 

32.4 

3.7 

2.2 

81.2 

12.9 

24  Oct  90 

11:53:00 

30.3 

3.7 

1.9 

80.6 

12.8 

24  Oct  90 

11:54:00 

30.3 

3.7 

1.8 

82.5 

12.8 

24  Oct  90 

11:55:00 

27.4 

3.7 

16.9 

81.6 

12.8 

24  Oct  90 

11:56:00 

562.9 

1.1 

34.4 

80.2 

14.6 

24  Oct  90 

11:57:00 

1052.5 

1.1 

26.9 

79.5 

14.7 

24  Oct  90 

11:58:00 

1052.6 

1.6 

15.9 

78.5 

14.3 

24  Oct  90 

11:59:00 

312.9 

3.9 

2.0 

77.4 

12.7 

24  Oct  90 

12:00:00 

46.9 

3.8 

1.9 

80.4 

12.8 

24  Oct  90 

12:01:00 

58.7 

3.6 

1.9 

82.1 

12.9 

24  Oct  90 

12:02:00 

52.4 

3.6 

1.9 

82.2 

12.9 

24  Oct  90 

12:03:00 

59.2 

3.6 

1.8 

82.5 

12.9 

24  Oct  90 

12:04:00 

49.3 

3.8 

1.8 

82.3 

12.8 

24  Oct  90 

12:05:00 

40.2 

3.8 

1.7 

82.0 

12.8 

24  Oct  90 

12:06:00 

45.4 

3.7 

2.3 

82.0 

12.8 

24  Oct  90 

12:07:00 

49.9 

3.7 

2.1 

81.2 

12.9 

24  Oct  90 

12:08:00 

48.3 

3.7 

1.9 

82.3 

12.8 

24  Oct  90 

12:09:00 

62.5 

3.5 

1.8 

81.6 

13.0 

24  Oct  90 

12:10:00 

49.3 

3.6 

1.7 

81.2 

12.9 

24  Oct  90 

12:11:00 

39.7 

3.6 

1.6 

81.6 

12.9 

24  Oct  90 

12:12:00 

38.6 

3.6 

1.5 

82.1 

12.9 

24  Oct  90 

12:13:00 

34.5 

3.7 

2.6 

81.5 

12.8 

24  Oct  90 

12:14:00 

33.8 

3.7 

1.9 

81.1 

12.8 

24  Oct  90 

12:15:00 

33.8 

3.6 

1.6 

81.8 

12.9 

24  Oct  90 

12:16:00 

36.2 

3.6 

1.6 

81.6 

12.9 

24  Oct  90 

12:17:00 

32.3 

3.6 

1.5 

81.5 

12.9 

24  Oct  90 

12:18:00 

32.9 

3.7 

1.5 

81.3 

12.9 

24  Oct  90 

12:19:00 

31.0 

3.7 

1.5 

81.4 

12.8 

24  Oct  90 

12:20:00 

27.4 

3.8 

1.6 

82.2 

12.7 

24  Oct  90 

12:21:00 

33.4 

3.8 

1-5 

81.0 

12.7 

24  Oct  90 

12:22:00 

24.0 

3.9 

1.5 

83.6 

12.7 

24  Oct  90 

12:23:00 

24.7 

3.8 

1.5 

82.7 

12.7 

24  Oct  90 

12:24:00 

31.9 

3.7 

3.1 

81.6 

12.8 

24  Oct  90 

12:25:00 

36.4 

3.5 

3.8 

82.0 

13.0 

24  Oct  90 

12:26:00 

37.9 

3.5 

2.7 

82.5 

12.9 

24  Oct  90 

12:27:00 

41.5 

3.5 

2.1 

82.2 

13.0 

24  Oct  90 

12:28:00 

39.7 

3.6 

1.8 

83.0 

12.9 

24  Oct  90 

12:29:00 

38.1 

3.6 

1.6 

82.7 

12.9 

24  Oct  90 

12:30:00 

38.7 

3-7 

1.5 

82.8 

12.9 

24  Oct  90 

12:31:00 

35.7 

3.7 

1.4 

81.7 

12.8 

24  Oct  90 

12:32:00 

33.3 

3.8 

2.6 

82.1 

12.8 

24  Oct  90 

12:33:00 

35.2 

3.7 

1.8 

82.2 

12.8 

24  Oct  90 

12:34:00 

35.2 

3.6 

1.6 

82.2 

12.9 

24  Oct  90 

12:35:00 

36.0 

3.7 

1.6 

82.0 

12.9 

24  Oct  90 

12:36:00 

40.6 

3.7 

1.6 

82.9 

12.8 

24  Oct  90 

12:37:00 

44.5 

3.6 

1.5 

83.1 

12.9 

24  Oct  90 

12:38:00 

34.5 

3.6 

1-4 

84.1 

12.9 

24  Oct  90 

12:39:00 

31.6 

3.8 

1.4 

84.2 

12.8 

24  Oct  90 

12:40:00 

31.4 

3.7 

1.3 

83.9 

12.8 

24  Oct  90 

12:41:00 

28.6 

3.8 

1.4 

82.4 

12.7 

24  Oct  90 

12:42:00 

27.5 

3.9 

1.5 

82.7 

12.7 

24  Oct  90 

12:43:00 

22.2 

4.1 

1.7 

83.5 

12.5 

24  Oct  90 

12:44:00 

21.2 

4.0 

1.4 

82.9 

12.6 

24  Oct  90 

12:45:00 

20.0 

4.2 

1.4 

82.7 

12.5 

24  Oct  90 

12:46:00 

19.8 

4.1 

1.4 

83.7 

12.5 

24  Oct  90 

12:47:00 

20.1 

4.1 

1.4 

83.4 

12.5 

24  Oct  90 

12:48:00 

17.7 

4.2 

1.4 

84.1 

12.4 

24  Oct  90 

12:49:00 

15.8 

4.4 

1.3 

83.9 

12.3 

24  Oct  90 

12:50:00 

15.3 

4.4 

1.3 

84.0 

12.3 

24  Oct  90 

12:51:00 

15.3 

4.4 

1-3 

86.0 

12.3 

24  Oct  90 

12:52:00 

16.0 

4.4 

1.2 

86.2 

12.3 

24  Oct  90 

12:53:00 

18.1 

4.1 

1.5 

84.3 

12.5 

24  Oct  90 

12:54:00 

18.2 

5.2 

2.9 

82.7 

11.6 

24  Oct  90 

12:55:00 

6.4 

5.3 

2.9 

96.9 

11.5 

24  Oct  90 

12:56:00 

7.6 

5.4 

1.8 

92.5 

11.4 

24  Oct  90 

12:57:00 

6.9 

5.3 

1.5 

93.7 

11.5 

24  Oct  90 

12:58:00 

6.4 

5.3 

1.3 

94.1 

11.5 

24  Oct  90 

12:59:00 

13.2 

5.1 

36.4 

90.6 

11.7 

AVERAGE 

114.8 

3.4 

9.9 

80.4 

13.0 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

0.8 

0.0 

0.2 

0.2 

0.0 

AVERAGE  BIAS  SPAN 

251.0 

5.9 

24.9 

238.5 

4.9 

BIAS  CORRECTED  AVG 

116.2 

3.4 

9.8 

84.1 

13.3 

AVERAGE  OF  BOTH  ACETONE  RUNS 


79.2  4.2  6.7  85.4  12.8 


TITLE:  TEST  FUEL  OIL  _ 

NOTE  :  START  PARTICULATE  RUN  NUMBER  TWO  AT  1726 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  # 

ID:  CO 

ID:  02 

UNIT:  PPM 

UNIT:  PCT 

23  Oct  90 

17:26:00 

47.0 

5-5 

23  Oct  90 

17:27:00 

59.3 

5.5 

23  Oct  90 

17:28:00 

58.5 

5.7 

23  Oct  90 

17:29:00 

49.6 

5 .8 

23  Oct  90 

17:30:00 

63.1 

5.6 

23  Oct  90 

17:31:00 

97.7 

5.6 

23  Oct  90 

17:32:00 

45.5 

5.6 

23  Oct  90 

17:33:00 

53.3 

5.7 

23  Oct  90 

17:34:00 

53.6 

5.7 

23  Oct  90 

17:35:00 

74.4 

5.7 

23  Oct  90 

17:36:00 

115.8 

5.7 

23  Oct  90 

17:37:00 

64.7 

5.6 

23  Oct  90 

17:38:00 

56.7 

5.7 

23  Oct  90 

17:39:00 

47.4 

5.7 

23  Oct  90 

17:40:00 

39.6 

5.8 

23  Oct  90 

17:41:00 

43.9 

5.8 

23  Oct  90 

17:42:00 

44.9 

5.7 

23  Oct  90 

17:43:00 

45.8 

5.7 

23  Oct  90 

17:44:00 

52.9 

5.7 

23  Oct  90 

17:45:00 

42.6 

5.7 

23  Oct  90 

17:46:00 

47.3 

5.7 

23  Oct  90 

17:47:00 

45.9 

5.7 

23  Oct  90 

17:48:00 

43.4 

5.8 

23  Oct  90 

17:49:00 

42.7 

5.8 

23  Oct  90 

17:50:00 

41.7 

5,7 

23  Oct  90 

17:51:00 

40.2 

5.8 

23  Oct  90 

17:52:00 

36.1 

5.8 

23  Oct  90 

17:53:00 

37.9 

5.7 

23  Oct  90 

17:54:00 

38.9 

5.7 

23  Oct  90 

17:55:00 

38.9 

5.7 

23  Oct  90 

17:56:00 

36.6 

5.7 

23  Oct  90 

17:57:00 

37.1 

5.7 

23  Oct  90 

17:58:00 

42.1 

5.5 

23  Oct  90 

17:59:00 

52.7 

5.6 

23  Oct  90 

18:00:00 

52.9 

5.7 

23  Oct  90 

18:01:00 

45.2 

5.7 

23  Oct  90 

18:02:00 

42.7 

5.8 

23  Oct  90 

18:03:00 

53.1 

5.6 

23  Oct  90 

18:04:00 

50.5 

5.7 

23  Oct  90 

18:05:00 

51.6 

5.7 

23  Oct  90 

18:06:00 

76.5 

5.7 

23  Oct  90 

18:07:00 

58.0 

5.8 

23  Oct  90 

18:08:00 

48.7 

5.8 

23  Oct  90 

18:09:00 

45.4 

5.8 

23  Oct  90 

18:10:00 

49.2 

5.9 

23  Oct  90 

18:11:00 

45.1 

5.9 

23  Oct  90 

18:12:00 

44.2 

5.9 

23  Oct  90 

18:13:00 

53.8 

5.8 

23  Oct  90 

18:14:00 

45.0 

5.8 

23  Oct  90 

18:15:00 

38.5 

5.8 

23  Oct  90 

18:16:00 

37.9 

5.8 

23  Oct  90 

18:17:00 

40.6 

5.7 

23  Oct  90 

18:18:00 

45.1 

5.9 

23  Oct  90 

18:19:00 

43.4 

5.9 

23  Oct  90 

18:20:00 

40.0 

5.8 

23  Oct  90 

18:21:00 

37.7 

5.8 

23  Oct  90 

18:22:00 

35.9 

5.8 

23  Oct  90 

18:23:00 

34.5 

5.8 

23  Oct  90 

18:24:00 

37.7 

5.8 

23  Oct  90 

18:25:00 

37.6 

5.9 

23  Oct  90 

18:26:00 

36.8 

5.8 

AVERAGE 

48.6 

5.7 

SPAN  1 

SAS  VALUE 

255.0 

6.0 

AVERAGE  1 

BIAS  ZERO 

2.1 

0.0 

AVERAGE  1 

BIAS  SPAN 

254.5 

6.0 

BIAS  CORRECTED  AVG 

47.0 

5.7 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

-0.4 

101.5 

11.8 

-0.4 

100-7 

11.7 

-0.6 

101.4 

11.6 

-0.6 

100.8 

11.6 

-0.5 

101.3 

11.7 

-0.5 

102.2 

11.7 

•0.6 

102.7 

11-7 

-0.0 

103.1 

11.6 

-0.3 

102.2 

11.6 

-0.5 

100.4 

11.6 

-0.5 

100.8 

11.6 

-0.6 

100.9 

11.7 

-0.6 

102.7 

11.6 

-0.6 

102.5 

11.6 

-0.2 

103.4 

11.6 

0.4 

103.0 

11.5 

-0.3 

103.3 

11.6 

-0.5 

102.8 

11.6 

-0.7 

103.5 

11.6 

-0.7 

103.5 

11.6 

-0.7 

103.9 

11.6 

0.7 

103.1 

11.6 

-0.3 

102.3 

11.5 

-0.4 

101.0 

11.5 

-0.4 

101.2 

11.6 

-0.5 

102.6 

11.5 

-0.5 

102.6 

11.5 

-0.5 

102.6 

11.6 

-0.5 

103.4 

11.6 

0.6 

103.8 

11.6 

•0.3 

104.2 

11.6 

-0.5 

103.6 

11.6 

-0.4 

101.4 

11.7 

-0.4 

99.5 

11.6 

-0.4 

100.2 

11.6 

-0.5 

99.8 

11.6 

-0.5 

101-5 

11.5 

-0.4 

100.3 

11.6 

•0.4 

102.1 

11.6 

-0.6 

101.5 

11.6 

-0.5 

100.9 

11.6 

-0.5 

100.6 

11.5 

-0.6 

101.6 

11.5 

-0.5 

101.7 

11.5 

-0.5 

101.1 

11.4 

•0.5 

102.3 

11.4 

-0.5 

101.9 

11.4 

-0.7 

101.2 

11.5 

-0.7 

102.6 

11.5 

-0.4 

103.1 

11.5 

-0.7 

102.6 

11.5 

-0.7 

103.2 

11.5 

•0.6 

102.4 

11.4 

-0.6 

102.4 

11.4 

-0.6 

102.3 

11.4 

-0.7 

101.8 

11.5 

-0.8 

103.2 

11.5 

-0.7 

103.2 

11.5 

-0.7 

103.4 

11-5 

-0.8 

103.6 

11.4 

-0.8 

103.1 

11.5 

-0.5 

102.2 

11.6 

25.0 

250.0 

5.0 

-1.9 

0.2 

0.0 

22.8 

242.5 

5.1 

1.4 

105.2 

11.3 

TEST  T“3 


25  OCTOBER  1990 


540C/FH 


4/15/91 


TITLE:  TEST  THREE 
NOTE  :  OIL 

DATE  TIME  CHANNEL  #17 
ID:  CO 
IMIT:  PPM 


25  Oct  90 

09:05:00 

6.3 

25  Oct  90 

09:06:00 

7.6 

25  Oct  90 

09:07:00 

8.5 

25  Oct  90 

09:08:00 

8.8 

25  Oct  90 

09:09:00 

8.5 

25  Oct  90 

09:10:00 

8.5 

25  Oct  90 

09:11:00 

8.5 

25  Oct  90 

09:12:00 

8.5 

25  Oct  90 

09:13:00 

8.7 

25  Oct  90 

09:14:00 

8.5 

25  Oct  90 

09:15:00 

8.2 

25  Oct  90 

09:16:00 

8.0 

25  Oct  90 

09:17:00 

8.2 

25  Oct  90 

09:18:00 

8.1 

25  Oct  90 

09:19:00 

8.3 

25  Oct  90 

09:20:00 

8.2 

25  Oct  90 

09:21:00 

8.0 

25  Oct  90 

09:21:00 

8.0 

25  Oct  90 

09:23:00 

8.0 

25  Oct  90 

09:24:00 

8.2 

25  Oct  90 

09:25:00 

8.0 

25  Oct  90 

09:26:00 

8.0 

25  Oct  90 

09:27:00 

7.5 

25  Oct  90 

09:28:00 

7.1 

25  Oct  90 

09:29:00 

7.1 

25  Oct  90 

09:30:00 

6.9 

25  Oct  90 

09:31:00 

6.9 

25  Oct  90 

09:32:00 

6.5 

25  Oct  90 

09:33:00 

6.2 

25  Oct  90 

09:34:00 

6.0 

25  Oct  90 

09:35:00 

6.0 

25  Oct  90 

09:36:00 

6.0 

25  Oct  90 

09:37:00 

6.0 

25  Oct  90 

09:38:00 

6.0 

25  Oct  90 

09:39:00 

6.0 

25  Oct  90 

09:40:00 

6.0 

25  Oct  90 

09:41:00 

6.0 

25  Oct  90 

09:42:00 

6.0 

25  Oct  90 

09:43:00 

6.2 

25  Oct  90 

09:44:00 

6.2 

25  Oct  90 

09:45:00 

6.2 

25  Oct  90 

09:46:00 

6.5 

25  Oct  90 

09:47:00 

6.0 

25  Oct  90 

09:48:00 

5.4 

25  Oct  90 

09:49:00 

5.1 

25  Oct  90 

09:50:00 

5.1 

25  Oct  90 

09:51:00 

5.1 

25  Oct  90 

09:52:00 

4.1 

25  Oct  90 

09:53:00 

4.9 

25  Oct  90 

09:54:00 

4.7 

25  Oct  90 

09:55:00 

4.9 

25  Oct  90 

09:56:00 

4.3 

25  Oct  90 

09:57:00 

3.9 

25  Oct  90 

09:58:00 

3.9 

25  Oct  90 

09:59:00 

3.9 

25  Oct  90 

10:00:00 

3.9 

25  Oct  90 

10:01:00 

3.9 

25  Oct  90 

10:02:00 

3.9 

25  Oct  90 

10:03:00 

3.9 

25  Oct  90 

10:04:00 

3.9 

25  Oct  90 

10:05:00 

3.9 

25  Oct  90 

10:06:00 

3.9 

25  Oct  90 

10:07:00 

3.9 

25  Oct  90 

10:08:00 

3.9 

25  Oct  90 

10:09:00 

3.9 

25  Oct  90 

10:10:00 

3.9 

25  Oct  90 

10:11:00 

3.9 

25  Oct  90 

10:12:00 

3.9 

25  Oct  90 

10:13:00 

3.9 

25  Oct  90 

10:14:00 

3.9 

25  Oct  90 

10:15:00 

3.9 

25  Oct  90 

10:16:00 

3.9 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

ID:  02 

ID:  THC 

ID:  NOX 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

7.0 

2.3 

83.6 

6.8 

2.5 

79.8 

6.9 

2.6 

81.8 

7.1 

2.7 

81.3 

6.9 

2.8 

85.2 

6.9 

2.8 

85.8 

6.9 

2.9 

86.7 

6.9 

2.9 

86.6 

7.1 

2.9 

84.9 

6.9 

2.8 

88.1 

6.9 

2.7 

87.7 

6.9 

2.6 

87.1 

6.8 

2.6 

88.3 

6.9 

2.6 

87.8 

7.0 

2.6 

86.4 

6.9 

2.6 

87.8 

6.9 

2.6 

88.1 

6.9 

2.5 

88.9 

7.0 

2.3 

84.2 

6.8 

2.2 

89.9 

6.8 

2.1 

89.7 

6.8 

2.0 

89.5 

6.9 

2.1 

90.0 

6.7 

2.0 

91.6 

6.7 

2.0 

90.9 

6.8 

2.1 

90.8 

6.7 

2.1 

92.1 

6.6 

2.2 

92.8 

6.8 

2.0 

91.4 

6.7 

2.0 

92.9 

6.7 

1.9 

94.2 

6.7 

2.1 

94.2 

6.6 

2.0 

94.1 

6.5 

2.1 

95.7 

6.3 

2.2 

97.5 

6.5 

2.1 

94.6 

6.6 

2.1 

95.4 

6.4 

2.0 

96.9 

6.5 

1.9 

96.8 

6.4 

1.9 

97.2 

6.4 

1.8 

99.3 

6.4 

1.7 

99.2 

6.4 

1.6 

97.7 

6.6 

1.7 

98.4 

6.4 

2.3 

100.4 

6.5 

2.0 

99.0 

6.5 

1.8 

98.8 

6.5 

1.7 

98.5 

6.5 

1.7 

100.1 

6.5 

1.6 

100.7 

6.5 

1.6 

100.2 

6.5 

1.5 

100.6 

6.5 

1.5 

99.7 

6.5 

1.5 

99.8 

6.5 

1.4 

98.8 

6.5 

1.4 

99.1 

6.6 

1.4 

98.9 

6.6 

1.6 

98.7 

6.5 

1.5 

99.1 

6.5 

1.4 

99.7 

6,7 

1.9 

98.3 

6.5 

1.5 

100.6 

6.5 

1.5 

101.2 

6.4 

1.4 

101.3 

6.5 

1.4 

102.4 

6.5 

1.3 

102.1 

6.5 

1.3 

102.1 

6.4 

1.4 

102.0 

6.4 

1.4 

102.3 

6.4 

1.5 

104.4 

6.3 

1.6 

104.2 

6.4 

1.5 

102.3 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

10.9 

11.0 

10.9 

10.7 

10.8 

10.9 

10.9 

10.9 

10.7 

10.9 

10.9 

10.9 

11.0 

10.9 

10.8 

10.9 

10.9 

10.9 

10.8 
11.0 
11.0 
11.0 
11.0 

11.1 

11.1 

11.1 

11.1 

11,2 
11.0 

11.2 

11.2 

11.2 

11.2 

11.3 

11.5 

11.3 

11.2 

11.5 

11.3 

11.4 

11.5 

11.5 

11.5 

11.3 

11.5 

11.3 

11.3 

11.3 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.2 

11.4 

11.4 

11.5 

11.5 

11.5 

11.5 

11.5 

11.5 

11.6 

11.6 

11.6 


25  Oct  90 

10:17:00 

3.9 

6.3 

1.4 

103.8 

11.6 

25  Oct  90 

10:18:00 

3.9 

6.4 

1.4 

104.1 

11.6 

25  Oct  90 

10:19:00 

3.9 

6.3 

1.4 

102.8 

11.6 

25  Oct  90 

10:20:00 

3.9 

6.3 

1.4 

105.0 

11.6 

25  Oct  90 

10:21:00 

3.9 

6.3 

1.3 

105.7 

11.7 

25  Oct  90 

10:22:00 

3.9 

6.2 

1.3 

105.1 

11.8 

25  Oct  90 

10:23:00 

4.1 

6.1 

1.4 

106.9 

11.8 

25  Oct  90 

10:24:00 

3.9 

6.2 

1.3 

105.2 

11.8 

25  Oct  90 

10:25:00 

3.9 

6.2 

1.4 

105.3 

11.7 

25  Oct  90 

10:26:00 

4.1 

6.1 

1.4 

107.2 

11.9 

25  Oct  90 

10:27:00 

3.9 

6.1 

1.5 

107.2 

11.9 

25  Oct  90 

10:28:00 

3.9 

6.0 

1.5 

108.3 

11.9 

25  Oct  90 

10:29:00 

3.9 

6.0 

1.4 

109.0 

11.9 

25  Oct  90 

10:30:00 

3.9 

6.1 

1.3 

107.0 

11.8 

25  Oct  90 

10:31:00 

3.9 

6.2 

1.3 

107.9 

11.8 

25  Oct  90 

10:32:00 

3.9 

6.1 

1.2 

109.8 

11,9 

25  Oct  90 

10:33:00 

3.9 

5.9 

1.2 

110.9 

12.0 

25  Oct  90 

10:34:00 

3.9 

6.2 

1.1 

107.6 

11.8 

25  Oct  90 

10:35:00 

3.9 

6.1 

1.1 

109.2 

11.8 

25  Oct  90 

10:36:00 

3.9 

6.1 

1.1 

108.4 

11.9 

25  Oct  90 

10:37:00 

3.7 

6.3 

1.1 

106.6 

11.7 

25  Oct  90 

10:38:00 

3.8 

6.2 

1.1 

106.8 

11.7 

25  Oct  90 

10:39:00 

3.8 

6.0 

1.1 

110.5 

11.9 

25  Oct  90 

10:40:00 

3.8 

6.3 

1.1 

105.7 

11.7 

25  Oct  90 

10:41:00 

3.9 

6.2 

1.1 

108.1 

11.8 

25  Oct  90 

10:42:00 

3.9 

6.2 

1.1 

108.4 

11.8 

25  Oct  90 

10:43:00 

3.9 

6.2 

6.2 

108.8 

11.8 

25  Oct  90 

10:44:00 

3.9 

6.2 

14.3 

108.3 

11.8 

25  Oct  90 

10:45:00 

3.8 

6.2 

3.5 

109.2 

11.8 

25  Oct  90 

10:46:00 

3.7 

6.2 

2.0 

109.0 

11.8 

25  Oct  90 

10:47:00 

3.2 

6.2 

1.6 

105.8 

11.8 

25  Oct  90 

10:48:00 

3.8 

6.4 

1.4 

104.1 

11.7 

25  Oct  90 

10:49:00 

3.9 

6.4 

1.3 

103.8 

11.6 

25  Oct  90 

10:50:00 

3.8 

6.4 

1.3 

103.4 

11.7 

25  Oct  90 

10:51:00 

3.6 

6.3 

1.3 

104.0 

11.7 

25  Oct  90 

10:52:00 

3.9 

6.3 

1.2 

104.6 

11.7 

25  Oct  90 

10:53:00 

3.9 

6.2 

1.1 

106.4 

11.8 

25  Oct  90 

10:54:00 

3.6 

6.3 

1.1 

104.8 

11.7 

25  Oct  90 

10:55:00 

3.6 

6.4 

1.0 

104.3 

11.6 

25  Oct  90 

10:56:00 

3.0 

6.4 

1.0 

104.8 

11.6 

25  Oct  90 

10:57:00 

3.0 

6.4 

0.9 

106.0 

11.7 

25  Oct  90 

10:58:00 

3.0 

6.2 

0.9 

107.0 

11.8 

25  Oct  90 

10:59:00 

3.2 

6.5 

0.8 

103.9 

11.6 

25  Oct  90 

11:00:00 

3.0 

6.4 

1.0 

103.1 

11.6 

25  Oct  90 

11:01:00 

3.0 

6.4 

1.5 

105.0 

11.7 

25  Oct  90 

11:02:00 

3.0 

6.4 

1.0 

104.0 

11.6 

25  Oct  90 

11:03:00 

3.2 

6.4 

1.0 

104.0 

11.7 

25  Oct  90 

11:04:00 

3.2 

6.4 

0.9 

104.2 

11.6 

25  Oct  90 

11:05:00 

3.0 

6.4 

0.9 

104.1 

11.6 

25  Oct  90 

11:06:00 

3.1 

6.4 

0.9 

104.9 

11.7 

25  Oct  90 

11:07:00 

3.3 

6.4 

0.9 

104.8 

11.7 

25  Oct  90 

11:08:00 

3.3 

6.4 

0.9 

105.8 

11.7 

25  Oct  90 

11:09:00 

3.1 

6.1 

0.9 

109.4 

11.9 

25  Oct  90 

11:10:00 

3.0 

6.4 

0.8 

104.4 

11.6 

25  Oct  90 

11:11:00 

3.0 

6.3 

0.8 

106.6 

11.7 

25  Oct  90 

11:12:00 

3.0 

6.3 

0.8 

107.7 

11.7 

25  Oct  90 

11:13:00 

3.1 

6.3 

0.9 

105.1 

11-7 

25  Oct  90 

11:14:00 

3.0 

6.5 

1.1 

105.1 

11.6 

25  Oct  90 

11:15:00 

3.1 

6.4 

0.9 

106.0 

11.7 

25  Oct  90 

11:16:00 

3.0 

6.4 

0.8 

105.3 

11.7 

25  Oct  90 

11:17:00 

3.0 

6.4 

0.8 

105.6 

11.7 

25  Oct  90 

11:18:00 

3.2 

6.4 

0.8 

104.4 

11.7 

25  Oct  90 

11:19:00 

3.3 

6.4 

0.8 

104.8 

11.7 

25  Oct  90 

11:20:00 

3.2 

6.4 

0.8 

104.8 

11.7 

25  Oct  90 

11:21:00 

3.2 

6.5 

0.8 

103.2 

11.6 

25  Oct  90 

11:22:00 

3.0 

6.4 

0.8 

104.7 

11.6 

25  Oct  90 

11:23:00 

3.3 

6.4 

0.8 

104.9 

11.7 

25  Oct  90 

11:24:00 

3.0 

6.4 

1.3 

104.6 

11.6 

25  Oct  90 

11:25:00 

3.0 

6.2 

1.2 

109.5 

11.8 

25  Oct  90 

11:26:00 

3.0 

6.5 

1.1 

103.4 

11.6 

25  Oct  90 

11:27:00 

3.0 

6.4 

1.1 

105.9 

11.7 

25  Oct  90 

11:28:00 

3.0 

6.3 

1.0 

107.8 

11.7 

25  Oct  90 

11:29:00 

3.0 

6.6 

0.9 

104.1 

11.5 

25  Oct  90 

11:30:00 

3.0 

6.2 

0.9 

108.9 

11.8 

25  Oct  90 

11:31:00 

3.0 

6.5 

0.8 

104.1 

11.6 

25  Oct  90 

11:32:00 

3.0 

6.2 

0.8 

108.5 

11.8 

25  Oct  90 

11:33:00 

3.2 

6.5 

1.0 

103.7 

11.6 

25  Oct  90 

11:34:00 

3.0 

6.2 

1.2 

108.3 

11.9 

25  Oct  90 

11:35:00 

3.0 

6.5 

1.0 

102.8 

11.6 

25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 
25  Oct  90 


25 

25 

25 

25 

25 

25 

25 

25 

25 

25 


11:36:00 
11:37:00 
11:38:00 
11:39:00 
11:40:00 
11:41 
11:42 
11:43:00 
11:44 
11:45 
11:46:00 
11:47:00 
11:48:00 
11:49:00 
11:50:00 
11:51 
11:52:00 
11:53 
11:54 
11:55 
11:56 
11:57 
11:58 
11:59 
12:00 
12:01 
12:02 
12:03 
12:04 


00 

00 


00 

00 


00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 


25  Oct  90 

12:05 

00 

3.0 

25  Oct  90 

12:06 

00 

3.0 

25  Oct  90 

12:07 

00 

3.0 

25  Oct  90 

12:08 

00 

3.0 

25  Oct  90 

12:09 

00 

3.0 

25  Oct  90 

12:10 

00 

3.0 

25  Oct  90 

12:11 

00 

3.0 

25  Oct  90 

12:12 

00 

3.0 

25  Oct  90 

12:13 

00 

3.0 

25  Oct  90 

12:14 

00 

3.0 

25  Oct  90 

12:15 

00 

103.6 

25  Oct  90 

12:16 

00 

662.7 

25  Oct  90 

12:17 

00 

903.4 

25  Oct  90 

12:18 

00 

974.2 

25  Oct  90 

12:19 

00 

969.1 

25  Oct  90 

12:20 

00 

974.2 

25  Oct  90 

12:21 

00 

974.3 

25  Oct  90 

12:22 

00 

974.2 

25  Oct  90 

12:23 

00 

974.2 

25  Oct  90 

12:24 

00 

974.3 

25  Oct  90 

12:25 

00 

549.0 

25  Oct  90 

12:26 

00 

5.6 

25  Oct  90 

12:27 

00 

3.8 

25  Oct  90 

12:28 

00 

2.8 

25  Oct  90 

12:29 

00 

2.3 

25  Oct  90 

12:30 

00 

3.0 

25  Oct  90 

12:31 

00 

3.0 

25  Oct  90 

12:32 

00 

3.0 

25  Oct  90 

12:33 

00 

3.0 

25  Oct  90 

12:34 

00 

3.0 

25  Oct  90 

12:35 

00 

3.0 

25  Oct  90 

12:36 

00 

3.0 

25  Oct  90 

12:37 

00 

3.0 

25  Oct  90 

12:38 

00 

3.0 

25  Oct  90 

12:39 

00 

3.0 

25  Oct  90 

12:40 

00 

3.0 

25  Oct  90 

12:41 

00 

3.0 

25  Oct  90 

12:42 

00 

3.0 

25  Oct  90 

12:43 

00 

3.0 

25  Oct  90 

12:44 

00 

3.0 

25  Oct  90 

12:45 

00 

3.0 

25  Oct  90 

12:46 

00 

3.0 

25  Oct  90 

12:47:00 

3.0 

25  Oct  90 

12:48 

:00 

3.0 

25  Oct  90 

12:49 

:00 

3.0 

25  Oct  90 

12:50 

:00 

3.0 

25  Oct  90 

12:51 

:00 

3.0 

25  Oct  90 

12:52 

:00 

3.0 

25  Oct  90 

12:53 

:00 

3.0 

25  Oct  90 

12:54 

:00 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.2 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.3 
3.0 


6.4 

1.0 

6.2 

0.9 

6.4 

0.8 

6.4 

0.8 

6.4 

0.8 

6.4 

0.7 

6.4 

0.7 

6.3 

0.9 

6.3 

0.9 

6.3 

0.8 

6.5 

0.9 

6.4 

1.0 

6.4 

0.9 

6.4 

0.8 

6.4 

0.8 

6.2 

.0.8 

6.5 

0.8 

6.5 

0.7 

6.4 

0.7 

6.4 

0.9 

6.4 

0.9 

6.4 

0.8 

6.4 

0.7 

6.4 

0.7 

6.3 

0.7 

6.5 

0.6 

6.5 

0.6 

6.4 

0.6 

6.2 

1.0 

6.4 

1.1 

6.4 

0.9 

6.2 

1.1 

6.4 

1.0 

6.4 

1.9 

6.4 

1.6 

6.4 

1.3 

6.4 

1.1 

6.3 

0.9 

6.2 

1.0 

6.5 

16.4 

6.3 

2.5 

6.3 

3.7 

6.5 

4.8 

6.5 

7.4 

6.5 

7.7 

6.5 

8.2 

6.4 

16.3 

6.5 

7.6 

6.4 

8.4 

6.6 

1.2 

6.5 

1.6 

6.5 

1.1 

6.7 

1.0 

6.6 

0.9 

6.4 

0.8 

6.4 

0.8 

6.4 

4.1 

6.3 

1.6 

6.5 

1.4 

6.3 

1.2 

6.4 

1.0 

6.5 

0.9 

6.4 

0.9 

6.2 

0.8 

6.7 

0.8 

6.5 

0.8 

6.5 

0.8 

6.6 

0.8 

6.5 

0.8 

6.5 

0.9 

6.5 

1.4 

6.6 

0.9 

6.6 

0.9 

6.4 

0.9 

6.6 

0.8 

6.5 

0.8 

6.6 

0.7 

6.7 

0.7 

6.5 

0.7 

106.0 

11.7 

107.6 

11.8 

104.6 

11.7 

106.0 

11.7 

106.7 

11.7 

108.0 

11.7 

106.6 

11.7 

106.4 

11.7 

106.5 

11,7 

106.4 

11.7 

103.5 

11.6 

105.9 

11.7 

105.3 

11.7 

105.2 

11.7 

105.2 

11.7 

108.0 

11.8 

103.9 

11.6 

106.2 

11.7 

106.7 

11.7 

106.8 

11.7 

107.4 

11.7 

107.1 

11.7 

106.8 

11.7 

107.6 

11.7 

107.1 

11.8 

105.1 

11.6 

105.9 

11.7 

105.5 

11.7 

108.6 

11.9 

105.2 

11.7 

106.2 

11.8 

107.6 

11.8 

104.7 

11.7 

105.6 

11.7 

105.9 

11.7 

106.1 

11.8 

107.3 

11.8 

108.2 

11.8 

109.8 

11.9 

101.3 

11.7 

97.5 

11.7 

97.1 

11.6 

96.0 

11.5 

95.4 

11.5 

94.4 

11.5 

94.4 

11.5 

93.2 

11.5 

92.2 

11.5 

97.2 

11.7 

98.5 

11.5 

102.9 

11.6 

102.9 

11.6 

105.2 

11.4 

106.0 

11.6 

106.1 

11.7 

105.2 

11.7 

105.7 

11.7 

108.7 

11.8 

102.5 

11.6 

105.7 

11.8 

104.8 

11.7 

101.2 

11.6 

104.1 

11.7 

106.0 

11.9 

98.8 

11.5 

103.1 

11.7 

102.9 

11.7 

99.1 

11.6 

100.4 

11.7 

102.4 

11.7 

100.6 

11.7 

100.2 

11.6 

101.0 

11.6 

103.3 

11.8 

101.0 

11.6 

103.0 

11.7 

102.1 

11.6 

100.3 

11.5 

101.9 

11.7 

25  Oct  90 

12:55:00 

3.0 

6.5 

0.7 

102.9 

11.7 

25  Oct  90 

12:56:00 

3.0 

6.4 

0.7 

103-4 

11.7 

25  Oct  90 

12:57:00 

3.0 

6.5 

0.7 

102.8 

11.7 

25  Oct  90 

12:58:00 

3.0 

6.6 

0.6 

101.3 

11.6 

25  Oct  90 

12:59:00 

3.0 

6.4 

0.8 

104.1 

1 1 .8 

25  Oct  90 

13:00:00 

3.0 

6.4 

0.9 

103.6 

11.8 

25  Oct  90 

13:01:00 

3.0 

6.5 

0.7 

102.5 

11.7 

25  Oct  90 

13:02:00 

3.0 

6.4 

0.7 

103.6 

11.9 

25  Oct  90 

13:03:00 

3.0 

6.6 

0.7 

100.3 

11.6 

25  Oct  90 

13:04:00 

3.0 

6.5 

0.7 

103.0 

11.7 

AVERAGE 

41.6 

6.5 

1.7 

101.6 

11.6 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

0.0 

0.0 

0.4 

-0.1 

0.0 

AVERAGE  BIAS  SPAN 

255.5 

6.0 

26.9 

244.5 

5.1 

BIAS  CORRECTED  AVG 

41.5 

6.5 

1.2 

104.0 

11.3 

TITLE:  TEST  THREE 
NOTE  :  SLURRY 

DATE  TIME  CHANNEL  #17 
ID:  CO 
UNIT:  PPM 


25  Oct  90 

15:00:00 

112.2 

25  Oct  90 

15:01:00 

152.7 

25  Oct  90 

15:02:00 

148.9 

25  Oct  90 

15:03:00 

81.9 

25  Oct  90 

15:04:00 

83.4 

25  Oct  90 

15:05:00 

79.2 

25  Oct  90 

15:06:00 

86.2 

25  Oct  90 

15:07:00 

88.4 

25  Oct  90 

15:08:00 

92.6 

25  Oct  90 

15:09:00 

89.2 

25  Oct  90 

15:10:00 

81.9 

25  Oct  90 

15:11:00 

78.5 

25  Oct  90 

15:12:00 

79.1 

25  Oct  90 

15:13:00 

118.8 

25  Oct  90 

15:14:00 

113.3 

25  Oct  90 

15:15:00 

55.7 

25  Oct  90 

15:16:00 

51.8 

25  Oct  90 

15:17:00 

51.8 

25  Oct  90 

15:18:00 

53.7 

25  Oct  90 

15:19:00 

51.0 

25  Oct  90 

15:20:00 

50.0 

25  Oct  90 

15:21:00 

50.2 

25  Oct  90 

15:22:00 

52.7 

25  Oct  90 

15:23:00 

47.5 

25  Oct  90 

15:24:00 

51.0 

25  Oct  90 

15:25:00 

48.1 

25  Oct  90 

15:26:00 

45.5 

25  Oct  90 

15:27:00 

44.1 

25  Oct  90 

15:28:00 

45.7 

25  Oct  90 

15:29:00 

40.4 

25  Oct  90 

15:30:00 

39.0 

25  Oct  90 

15:31:00 

39.3 

25  Oct  90 

15:32:00 

40.1 

25  Oct  90 

15:33:00 

42.4 

25  Oct  90 

15:34:00 

45.2 

25  Oct  90 

15:35:00 

77.7 

25  Oct  90 

15:36:00 

51.9 

25  Oct  90 

15:37:00 

47.2 

25  Oct  90 

15:38:00 

43.2 

25  Oct  90 

15:39:00 

39.4 

25  Oct  90 

15:40:00 

43.3 

25  Oct  90 

15:41:00 

49.4 

25  Oct  90 

15:42:00 

46.3 

25  Oct  90 

15:43:00 

46.5 

25  Oct  90 

15:44:00 

46.8 

25  Oct  90 

15:45:00 

49.8 

25  Oct  90 

15:46:00 

52.4 

25  Oct  90 

15:47:00 

52.4 

25  Oct  90 

15:48:00 

56.8 

25  Oct  90 

15:49:00 

54.5 

25  Oct  90 

15:50:00 

50.5 

25  Oct  90 

15:51:00 

48.3 

25  Oct  90 

15:52:00 

46.7 

25  Oct  90 

15:53:00 

49.1 

25  Oct  90 

15:54:00 

47.1 

25  Oct  90 

15:55:00 

45.3 

25  Oct  90 

15:56:00 

53.2 

25  Oct  90 

15:57:00 

46.0 

25  Oct  90 

15:58:00 

46.3 

25  Oct  90 

15:59:00 

46.2 

25  Oct  90 

16:00:00 

47.4 

25  Oct  90 

16:01:00 

42.6 

25  Oct  90 

16:02:00 

44.4 

25  Oct  90 

16:03:00 

40.6 

25  Oct  90 

16:04:00 

48.4 

25  Oct  90 

16:05:00 

U.8 

25  Oct  90 

16:07:00 

52.4 

25  Oct  90 

16:08:00 

51.7 

25  Oct  90 

16:09:00 

46.5 

25  Oct  90 

16:10:00 

46.4 

25  Oct  90 

16:11:00 

44.6 

25  Oct  90 

16:12:00 

43.9 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

ID:  02 

ID:  THC 

ID:  NOX 

UNIT:  PCT 

UNIT:  PPM 

UNIT;  PPM 

6.7 

4.2 

45.8 

5.9 

7.5 

50.0 

6.1 

3.9 

50.3 

6.6 

3.6 

48.6 

6.8 

3.5 

47.2 

6.9 

3.3 

46.7 

6.7 

3.4 

47.3 

6.5 

3.4 

48.1 

6.5 

3.4 

47.6 

6.5 

3.4 

47.5 

6.5 

3.5 

47.3 

6.5 

3.1 

47.4 

6.5 

3.1 

47.4 

5.8 

4.6 

50.9 

6.1 

3.1 

50.1 

6.7 

2,7 

48.7 

6.9 

2.6 

48.8 

6.9 

2.7 

48.7 

6.9 

2.7 

48.5 

7.1 

2.8 

47.9 

7.0 

2.7 

48.3 

7.0 

2.6 

48.3 

7.1 

2.6 

47.5 

6.7 

2.4 

49.5 

6.8 

2.4 

49.8 

6.8 

2.2 

50.9 

6.9 

2.6 

50.4 

7,0 

2.2 

50.0 

7.1 

2.0 

49.8 

7.0 

1.9 

50.5 

7.0 

1.8 

50.3 

6.9 

1.8 

49.9 

7.0 

2.1 

49.4 

7,0 

1.8 

50.1 

6.5 

2.1 

52.8 

5.7 

1.9 

55.7 

6.4 

1.8 

54.7 

6.6 

1.8 

53.8 

6.7 

1.7 

52.5 

6.8 

2.0 

53.0 

6.9 

2.2 

51.4 

7.0 

1.8 

50.8 

7,0 

1.7 

51.1 

7.0 

1.6 

50.4 

7.0 

1.5 

50.0 

6.9 

1.6 

50.2 

7.0 

1.6 

49.2 

7.1 

1.9 

48.6 

7.1 

1.7 

48.0 

6.9 

1.6 

49.5 

6.6 

20.7 

50.7 

6.8 

36.6 

51.2 

6.8 

4.3 

51.2 

6.7 

2.7 

52.3 

6.8 

2.2 

52.5 

6.8 

2.0 

53.2 

6.8 

1.9 

53.1 

6.8 

1.6 

53.6 

6.8 

1.5 

53.3 

6.8 

1.5 

52.5 

6.8 

1.4 

52.8 

6.9 

1.3 

51.8 

6.9 

1.4 

51.8 

6.9 

1.4 

51.3 

6.9 

1.4 

51.1 

6.6 

1.4 

52.5 

6.2 

1.4 

53.9 

6.3 

1.8 

53.9 

6.4 

2.0 

53.7 

6.5 

1.5 

53.2 

6.5 

1.5 

53.5 

6.5 

1.4 

52.7 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

11.9 

12.6 

12.3 

11.9 

11.7 

11.6 

11.8 
12.0 
12.0 
12.0 

11.9 

11.9 

12.0 

12.6 

12.3 

11.8 

11.6 

11.5 

11.5 

11.4 

11.5 

11.5 

11.4 

11.7 

11.7 

11.7 

11.5 

11.5 

11.4 

11.5 

11.5 

11.5 

11.4 

11.5 

12.0 

12.6 
12.1 

11.9 

11.8 

11.7 

11.6 

11.5 

11.5 

11.5 

11.5 

11.6 

11.5 
11.4 
11.4 

11.7 

11.9 

11.7 

11.7 

11.8 

11.7 

11.7 

11.7 

11.7 

11.7 

11.6 

11.7 

11.6 

11.6 

11.6 

11.6 

11.8 
12.2 
12.1 
12.0 

11.9 

11.9 

11.9 


25  Oct  90 

16: 

13:00 

51.0 

6.5 

1.4 

52.9 

11.9 

25  Oct  90 

16: 

14:00 

47.8 

6.4 

1.3 

53.4 

12.0 

25  Oct  90 

16: 

15:00 

43.9 

6.6 

1.3 

52.4 

11.9 

25  Oct  90 

16: 

16:00 

48.0 

6.5 

1.3 

52.7 

12.0 

25  Oct  90 

16: 

17:00 

50.2 

6.2 

1.4 

54.5 

12.2 

25  Oct  90 

16: 

18:00 

43.7 

6.2 

1.3 

55.4 

12.2 

25  Oct  90 

16: 

19:00 

42.9 

6.2 

1.3 

54.8 

12.2 

25  Oct  90 

16: 

20:00 

49.4 

6.3 

1.3 

53.2 

12.1 

25  Oct  90 

16: 

21:00 

47.6 

6.4 

1.4 

52.0 

12.0 

25  Oct  90 

16: 

22:00 

52.2 

6.4 

1.3 

51.9 

12.0 

25  Oct  90 

16: 

23:00 

47.4 

6.3 

1.2 

52.4 

12.1 

25  Oct  90 

16: 

24:00 

46.1 

6.3 

1.3 

53.0 

12.1 

25  Oct  90 

16: 

25:00 

43.2 

6.4 

1.2 

52.5 

12.0 

25  Oct  90 

16: 

26:00 

47.4 

6.6 

1.2 

51.4 

1 1 .8 

25  Oct  90 

16: 

27:00 

44.1 

6.5 

1.3 

51-7 

11.9 

25  Oct  90 

16: 

28:00 

48.9 

6.2 

1.3 

52.1 

12.1 

25  Oct  90 

16: 

29:00 

49.6 

6.2 

1.3 

51 .5 

12.1 

25  Oct  90 

16: 

30:00 

53.2 

6.3 

1.3 

50.5 

12.1 

25  Oct  90 

16: 

31:00 

47.4 

6.4 

1.2 

49.9 

12.0 

25  Oct  90 

16: 

32:00 

48.8 

6.7 

1.2 

11.8 

25  Oct  90 

16: 

33:00 

52.5 

6.4 

1.2 

r,  1  1 

25  Oct  90 

16: 

34:00 

52.6 

6.3 

1.2 

"  1 

25  Oct  90 

16: 

35:00 

49.9 

6.4 

1.2 

r.  1 

25  Oct  90 

16: 

36:00 

45.8 

6.6 

1-1 

48.7 

11.8 

25  Oct  90 

16 

o 

o 

47.5 

6.8 

1-1 

48.1 

11.6 

25  Oct  90 

16 

38:00 

48.8 

1-1 

48.2 

11.8 

25  Oct  90 

16 

39:00 

58.3 

1 

47.5 

11.7 

25  Oct  90 

16 

40:00 

56.8 

47.2 

11.6 

25  Oct  90 

16 

41:00 

56.8 

1 

46.8 

11.6 

25  Oct  90 

16 

42:00 

53.8 

6.8 

1.1 

46.4 

11.6 

25  Oct  90 

16 

43:00 

53.7 

6.8 

1.1 

46.5 

1 1 .6 

25  Oct  90 

16 

44:00 

55.0 

46.1 

11.6 

25  Oct  90 

16 

45:00 

56.4 

1 

48.5 

11.9 

25  Oct  90 

16 

46:00 

55.2 

1 

49.5 

12.0 

25  Oct  90 

16 

47:00 

47-5 

48.9 

11.8 

25  Oct  90 

16 

48:00 

51.9 

6.5 

1.1 

50.0 

11.9 

25  Oct  90 

16 

49:00 

51.8 

6.4 

1.0 

50.5 

12.0 

25  Oct  90 

16 

50:00 

44.8 

6.3 

1.0 

51.8 

12.1 

25  Oct  90 

16 

51:00 

45.8 

6.4 

1.1 

50.7 

12.0 

25  Oct  90 

16 

52:00 

48.1 

6.6 

1.1 

49.7 

11.8 

25  Oct  90 

16 

53:00 

48.2 

6.5 

1.1 

50.5 

11.8 

25  Oct  90 

16 

54:00 

48.4 

6.5 

1.1 

50.3 

11-9 

25  Oct  90 

16 

55:00 

47.9 

6.5 

1.1 

50.0 

11.9 

25  Oct  90 

16 

56:00 

47.7 

6.7 

1.1 

49.4 

11.7 

25  Oct  90 

16 

57:00 

48.8 

6.6 

1.1 

49.6 

11.8 

25  Oct  90 

16 

58:00 

45.9 

6.5 

1.1 

49.6 

11.9 

25  Oct  90 

16 

59:00 

49.9 

6.4 

1.1 

49.9 

12.0 

25  Oct  90 

17 

00:00 

49.4 

6.6 

1.1 

49.3 

11.8 

25  Oct  90 

17 

01:00 

50.1 

6.7 

1.0 

48.4 

11.7 

25  Oct  90 

17 

02:00 

49.4 

6.8 

1.0 

48.0 

11.6 

25  Oct  90 

17 

03:00 

51.7 

7.0 

1.0 

47.6 

11.5 

25  Oct  90 

17 

04:00 

51.2 

6.8 

1.0 

48.5 

11.6 

25  Oct  90 

17 

05:00 

52.4 

6.7 

0.9 

48.6 

11.7 

25  Oct  90 

17 

06:00 

51.9 

6.6 

0.9 

48.7 

11.8 

25  Oct  90 

17 

07:00 

51.0 

6.7 

0.9 

47.8 

11.7 

25  Oct  90 

17 

08:00 

51.4 

6.8 

1.1 

46.8 

11.6 

25  Oct  90 

17 

09:00 

60.2 

6.9 

1.1 

47.2 

11.5 

25  Oct  90 

17 

10:00 

52.0 

6.8 

0.9 

47.8 

11.6 

25  Oct  90 

17 

11:00 

48.4 

6.9 

0.9 

46.6 

11.5 

25  Oct  90 

17 

12:00 

49.6 

6.9 

1.0 

46.9 

11.5 

25  Oct  90 

17 

13:00 

56.4 

6.7 

0.9 

47.9 

11.7 

25  Oct  90 

17 

14:00 

55.5 

6.6 

0.9 

49.4 

11.8 

25  Oct  90 

17 

15:00 

51.0 

6.6 

0.8 

50.0 

11.8 

25  Oct  90 

17 

16:00 

52.3 

6.8 

0.9 

49.0 

11.6 

25  Oct  90 

17 

17:00 

47.9 

6.8 

0.8 

49.6 

11.6 

25  Oct  90 

17 

18:00 

49.0 

6.5 

0.8 

50.6 

11.8 

25  Oct  90 

17 

19:00 

44.2 

6.5 

0.8 

50.4 

11.8 

25  Oct  90 

17 

20:00 

46.6 

6.7 

0.9 

49.1 

11.6 

25  Oct  90 

17 

21:00 

47.7 

6.7 

0.8 

49.3 

11.6 

25  Oct  90 

17 

22:00 

47.2 

6.7 

0.9 

49.5 

11.7 

25  Oct  90 

17 

23:00 

49.2 

6.6 

0.8 

49.6 

11.7 

25  Oct  90 

17 

24:00 

48.2 

6.5 

0.8 

50.2 

11.8 

25  Oct  90 

17 

25:00 

49.2 

6.6 

0.9 

49.6 

11.7 

25  Oct  90 

17 

26:00 

53.1 

6.7 

0.8 

49.9 

11.7 

25  Oct  90 

17 

27:00 

46.2 

6.7 

0.8 

49.9 

11.7 

25  Oct  90 

17 

28:00 

48.8 

6.6 

0.8 

50.3 

11.8 

25  Oct  90 

17 

29:00 

49.4 

6.6 

0.8 

49.3 

11.8 

25  Oct  90 

17 

30:00 

47.5 

6.9 

0.9 

47.7 

11.5 

25  Oct  90 

17 

31:00 

56.0 

7.2 

1.1 

46.2 

11.3 

»»»»»»» 


Oct  90  17:32:00 
Oct  90  17:33:00 
Oct  90  17:34:00 
Oct  90  17:35:00 
Oct  90  17:36:00 
Oct  90  17:37:00 
Oct  90  17:38:00 

AVERAGE 
SPAN  GAS  VALUE 
AVERAGE  BIAS  ZERO 
AVERAGE  BIAS  SPAN 
BIAS  CORRECTED  AVG 


51.9 

7.0 

49.4 

7.0 

53.2 

7.0 

63.5 

7.4 

105.3 

7.8 

104.3 

7.8 

135.6 

7.4 

55.2 

6.7 

255.0 

6.0 

0.0 

0.0 

255.5 

6.0 

55.1 

6.7 

0.9 

47.1 

11.4 

0.9 

46.7 

11.4 

0.9 

46.8 

11.4 

1.7 

43.8 

11.0 

1.5 

41.4 

10.7 

2.0 

41.1 

10.7 

5.6 

56.4 

8.4 

2.0 

49.9 

11.7 

25.0 

250.0 

5.0 

0.4 

0.0 

0.0 

26.9 

244.5 

5.1 

1.5 

51.1 

11.5 

TITLE:  TEST  THREE 
NOTE  :  ACETONE 


DATE 

TIME 

CHANNEL  #17 
ID:  CO 

UNIT:  PPM 

CHANNEL  #19 
ID:  02 

UNIT:  PCT 

CHANNEL  #20 
ID:  THC 

UNIT:  PPM 

CHANNEL  #21 
ID:  NOX 

UNIT:  PPM 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

25  Oct  90 

18:52:00 

12.1 

6.4 

3.7 

64.6 

11.6 

25  Oct  90 

18:53:00 

15.0 

8.5 

3.5 

63.0 

10.4 

25  Oct  90 

18:54:00 

39.2 

3.0 

2.6 

84.0 

14.5 

25  Oct  90 

18:55:00 

19.3 

3.8 

2.3 

71.5 

13.2 

25  Oct  90 

18:56:00 

16.6 

7.8 

2.2 

68.5 

10.9 

25  Oct  90 

18:57:00 

19.9 

2.9 

2.1 

83.7 

14.6 

25  Oct  90 

18:58:00 

22.9 

8.0 

1.8 

54.5 

9.7 

25  Oct  90 

18:59:00 

14.9 

3.8 

2.1 

82.5 

14.0 

25  Oct  90 

19:00:00 

27.0 

2.8 

2.1  , 

83.6 

14,6 

25  Oct  90 

19:01:00 

25.3 

2.8 

2.0 

83.5 

14.7 

25  Oct  90 

19:02:00 

23.1 

2.8 

2.0 

84.2 

14.6 

25  Oct  90 

19:03:00 

21.8 

2.9 

2.0 

84.3 

14.6 

25  Oct  90 

19:04:00 

18.6 

2.9 

2.0 

83.5 

14.6 

25  Oct  90 

19:05:00 

23.7 

2.9 

2.0 

83,7 

14.6 

25  Oct  90 

19:06:00 

31.9 

2.6 

2.1 

83.1 

14,8 

25  Oct  90 

19:07:00 

25.2 

3.1 

2.0 

83.3 

14.3 

25  Oct  90 

19:08:00 

17.9 

3.0 

2.1 

82.3 

14.5 

25  Oct  90 

19:09:00 

20.9 

3.1 

2.0 

82.2 

14.4 

25  Oct  90 

19:10:00 

15.4 

3.1 

2.3 

82.5 

14.4 

25  Oct  90 

19:11:00 

18.0 

3.0 

2.4 

82.2 

14.5 

25  Oct  90 

19:12:00 

21.3 

3.0 

2.2 

82.5 

14.5 

25  Oct  90 

19:13:00 

19.1 

2.9 

2.4 

83.0 

14.6 

25  Oct  90 

19:14:00 

22.9 

2.9 

2.3 

83.2 

14.6 

25  Oct  90 

19:15:00 

21.1 

3.0 

2.1 

83.1 

14,5 

25  Oct  90 

19:16:00 

17.6 

3.2 

2.7 

83.3 

14.3 

25  Oct  90 

19:17:00 

19.5 

3.0 

2.1 

84.1 

14,5 

25  Oct  90 

19:18:00 

17.6 

2.9 

2.0 

84.3 

14.6 

25  Oct  90 

19:19:00 

18.2 

5.7 

1.9 

79.0 

12.1 

25  Oct  90 

19:20:00 

60.5 

4.4 

2.2 

86.7 

13.7 

25  Oct  90 

19:21:00 

32.0 

5.2 

1.9 

85.3 

12.9 

25  Oct  90 

19:22:00 

17.5 

6.5 

1.8 

80.4 

11.7 

25  Oct  90 

19:23:00 

22.0 

7.0 

1.8 

80.3 

11.4 

25  Oct  90 

19:24:00 

38.8 

4.0 

3.0 

83.6 

14.0 

25  Oct  90 

19:25:00 

233.5 

3.9 

2.3 

79.6 

14.1 

25  Oct  90 

19:26:00 

45.4 

6.5 

1.7 

77.8 

11.9 

25  Oct  90 

19:27:00 

34.6 

6.8 

1.6 

76.6 

11.7 

25  Oct  90 

19:28:00 

42.4 

7.3 

1.7 

75.7 

11.3 

25  Oct  90 

19:29:00 

43.9 

7.1 

1.6 

77.0 

11.6 

25  Oct  90 

19:30:00 

40.5 

4.3 

1.6 

82.8 

14.1 

25  Oct  90 

19:31:00 

81.3 

3.5 

1.9 

83.7 

14.6 

25  Oct  90 

19:32:00 

68.0 

4.4 

1.7 

90.1 

13.9 

25  Oct  90 

19:33:00 

27.2 

4.8 

1.5 

92.6 

13.6 

25  Oct  90 

19:34:00 

20.0 

5.0 

1,4 

93.7 

13.5 

25  Oct  90 

19:35:00 

18.3 

5.2 

1.4 

92.7 

13.3 

25  Oct  90 

19:36:00 

15.5 

5.5 

1.5 

90.7 

13.0 

25  Oct  90 

19:37:00 

14.9 

5.7 

1.3 

87.4 

12.8 

25  Oct  90 

19:40:00 

13.7 

6.6 

1.4 

81.8 

11.9 

25  Oct  90 

19:41:00 

11.9 

6.7 

1.1 

81.1 

11,9 

25  Oct  90 

19:42:00 

18.0 

7.1 

1.2 

77.5 

11.5 

25  Oct  90 

19:43:00 

23.5 

7.3 

1.1 

76.7 

11.3 

25  Oct  90 

19:44:00 

22.7 

7.3 

1.2 

78.4 

11.4 

25  Oct  90 

19:45:00 

28.0 

7.7 

1.8 

73.7 

11.0 

25  Oct  90 

19:46:00 

40.0 

7.8 

1.6 

73.6 

10.9 

25  Oct  90 

19:47:00 

34.0 

7.8 

1.3 

73.5 

10.8 

25  Oct  90 

19:48:00 

29.5 

7.7 

1.1 

74.5 

11.0 

25  Oct  90 

19:49:00 

19.0 

7.2 

1.0 

78.1 

11.5 

25  Oct  90 

19:50:00 

16.0 

7.2 

1.0 

78.4 

11.5 

25  Oct  90 

19:51:00 

16.0 

7.0 

1.1 

78.1 

11.7 

25  Oct  90 

19:52:00 

18.1 

7.2 

1.0 

78.1 

11.5 

25  Oct  90 

19:53:00 

16.6 

7.1 

1,0 

77.9 

11.6 

25  Oct  90 

19:54:00 

19.4 

7,4 

1.0 

75.8 

11.3 

25  Oct  90 

19:55:00 

23.9 

7.5 

1.2 

75.2 

11,2 

25  Oct  90 

19:56:00 

25.8 

7.5 

1.5 

74,7 

11.1 

25  Oct  90 

19:57:00 

21.1 

7.5 

1.3 

75.4 

11.2 

25  Oct  90 

19:58:00 

31.7 

7.8 

1.8 

71.7 

10.9 

25  Oct  90 

19:59:00 

43.3 

7.5 

1.2 

75.8 

11.2 

25  Oct  90 

20:00:00 

27.4 

7.7 

1.7 

73.7 

11.0 

25  Oct  90 

20:01:00 

26.2 

7.1 

1.1 

78.3 

11.6 

25  Oct  90 

20:02:00 

12.7 

6.8 

1.1 

80.4 

11.9 

25  Oct  90 

20:03:00 

14.4 

7.0 

1.1 

79.7 

11.7 

25  Oct  90 

20:04:00 

13.7 

7.1 

1.0 

78.1 

11.6 

25  Oct  90 

20:05:00 

13.2 

7.1 

1.0 

78.7 

11.6 

25  Oct  90 

20:06:00 

18.4 

7.2 

1.0 

25  Oct  90 

20:07:00 

20.0 

7.4 

1.0 

25  Oct  90 

20:08:00 

20.5 

7.5 

1.5 

25  Oct  90 

20:09:00 

25.9 

7.6 

1.5 

25  Oct  90 

20:10:00 

30.9 

7.8 

1.4 

25  Oct  90 

20:11:00 

49.6 

8.1 

2.1 

25  Oct  90 

20:12:00 

62.6 

8.1 

2.0 

25  Oct  90 

20:13:00 

43.4 

7.9 

1.7 

25  Oct  90 

20:14:00 

100.3 

8.8 

4.9 

25  Oct  90 

20:15:00 

90.6 

8.0 

2.1 

25  Oct  90 

20:16:00 

69.6 

8.2 

3.1 

25  Oct  90 

20:17:00 

79.6 

8.4 

3.0 

25  Oct  90 

20:18:00 

80.1 

8.6 

2.8 

25  Oct  90 

20:19:00 

86.1 

8.3 

2.3 

25  Oct  90 

20:20:00 

122.1 

8.9 

5.9 

25  Oct  90 

20:21:00 

115.4 

8.5 

3.3 

25  Oct  90 

20:22:00 

200.9 

9.0 

13.3 

25  Oct  90 

20:23:00 

76.5 

6.9 

1.4 

25  Oct  90 

20:24:00 

61.5 

8.5 

3.7 

25  Oct  90 

20:25:00 

79.6 

8.1 

1.9 

25  Oct  90 

20:26:00 

43.7 

7.8 

2.9 

1.6 

25  Oct  90 

20:27:00 

49.8 

7.2 

25  Oct  90 

20:28:00 

65.6 

8.2 

2.9 

25  Oct  90 

20:29:00 

71.4 

8.2 

3.3 

1.1 

25  Oct  90 

20:30:00 

34.4 

6.8 

25  Oct  90 

20:31:00 

44.6 

8.1 

2.5 

25  Oct  90 

20:32:00 

45.2 

7.6 

1 .3 

25  Oct  90 

20:33:00 

141.8 

6.4 

12.8 

25  Oct  90 

20:34:00 

519.3 

1.0 

72.2 

25  Oct  90 

20:35:00  OFF  SCALE 

1.0 

44.0 

25  Oct  90 

20:36:00 

716.1 

2.3 

2.2 

25  Oct  90 

20:37:00 

121.3 

3.3 

1.9 

25  Oct  90 

20:38:00 

53.4 

3.6 

1.4 

FLANEOUT 

25  Oct  90 

20: 

46:00 

528.7 

3.0 

SAMPLE 

25  Oct  90 

20: 

47:00 

OFF  SCALE 

0.1 

LINE 

25  Oct  90 

20: 

48:00 

0.1 

CONTAMINATED 

25  Oct  90 

20: 

49:00 

571.7 

0.9 

FROM 

25  Oct  90 

20: 

50:00 

345.7 

•0.1 

FLAME 

25  Oct  90 

20: 

51:00 

46.6 

3.2 

OUT 

25  Oct  90 

20: 

52:00 

132.2 

7.0 

25  Oct  90 

20: 

53:00 

72.7 

7.1 

25  Oct  90 

20: 

54:00 

43.0 

5.8 

25  Oct  90 

20: 

55:00 

37.6 

5.2 

25  Oct  90 

20: 

56:00 

41.5 

4.9 

25  Oct  90 

20: 

57:00 

37.6 

4.9 

25  Oct  90 

20: 

58:00 

36.4 

5.1 

25  Oct  90 

20: 

59:00 

36.4 

5.3 

25  Oct  90 

21: 

00:00 

35.3 

5.5 

25  Oct  90 

21; 

01:00 

31.9 

5.6 

25  Oct  90 

21: 

02:00 

31.3 

5.8 

25  Oct  90 

21: 

03:00 

30.3 

5.9 

25  Oct  90 

21: 

04:00 

31.4 

5.9 

25  Oct  90 

21; 

05:00 

29.4 

5.4 

25  Oct  90 

21; 

06:00 

25.9 

5.5 

25  Oct  90 

21; 

07:00 

27.3 

5.7 

25  Oct  90 

21; 

08:00 

24.1 

5.9 

25  Oct  90 

21; 

09:00 

20.7 

6.2 

25  Oct  90 

21: 

10:00 

18.2 

6.3 

25  Oct  90 

21: 

11:00 

18.5 

6.6 

25  Oct  90 

21; 

12:00 

21.6 

6.9 

25  Oct  90 

21: 

13:00 

22.0 

6.9 

25  Oct  90 

21: 

14:00 

21.7 

6.8 

25  Oct  90 

21: 

15:00 

21.8 

6.9 

25  Oct  90 

21: 

16:00 

24.5 

7.1 

25  Oct  90 

21: 

17:00 

26.9 

7.2 

25  Oct  90 

21: 

18:00 

31.6 

7.3 

25  Oct  90 

21 

19:00 

31.5 

7.3 

25  Oct  90 

21 

20:00 

33.1 

7.3 

25  Oct  90 

21 

21:00 

34.7 

7.4 

25  Oct  90 

21 

22:00 

36.7 

7.4 

25  Oct  90 

21 

23:00 

31.3 

7.3 

25  Oct  90 

21 

24:00 

21.0 

7.1 

25  Oct  90 

21 

25:00 

25.1 

7.4 

25  Oct  90 

21 

26:00 

27.9 

7.5 

25  Oct  90 

21 

27:00 

29.9 

7.4 

25  Oct  90 

21 

28:00 

34.4 

7.5 

25  Oct  90 

21 

29:00 

31.2 

7.5 

25  Oct  90 

21 

30:00 

26.1 

7.4 

77.5 

11.5 

76.0 

11.3 

75.4 

11.2 

75.0 

11.1 

72.7 

11.0 

70.7 

10.7 

71.4 

10.7 

72.7 

10.9 

64.7 

10.1 

72.3 

10.9 

68.5 

10.6 

67.5 

10.4 

66.0 

10.3 

68.2 

10.5 

63.0 

10.0 

66.8 

10.4 

63.2 

10.0 

77.8 

11.9 

66.8 

10.4 

71.4 

10.8 

71.4 

11.0 

76.8 

11.5 

69.0 

10.6 

69.1 

10.6 

78.6 

11.9 

69.6 

10.7 

73.1 

11.2 

75.4 

12.5 

81.4 

17.3 

82.0 

17.2 

88.4 

16.0 

89.8 

15.0 

93.8 

14.7 

63.2 

13.0 

62.8 

16.5 

63.1 

16.7 

71.6 

15.8 

54.9 

14.9 

76.5 

14.3 

71.3 

11.3 

72.8 

11.5 

77.5 

12.7 

78.5 

13.3 

80.1 

13.5 

80.4 

13.4 

80.0 

13.3 

78.7 

13.1 

78.6 

13.0 

78.2 

12.8 

78.0 

12.7 

77.2 

12.6 

77.5 

12.6 

78.3 

13.0 

78.7 

13.0 

78.1 

12.8 

78.3 

12.7 

79.0 

12.4 

79.9 

12.3 

78.0 

12.0 

78.6 

11.8 

78.1 

11.8 

77.9 

11.8 

77.1 

11.7 

77.0 

11.6 

75.9 

11.5 

75.4 

11.4 

75.1 

11.4 

74.3 

11.4 

74.1 

11.3 

73.7 

11.3 

75.0 

11.4 

76.0 

11.6 

74.0 

11.3 

72.9 

11.3 

73.9 

11.3 

72.9 

11.2 

74.2 

11.3 

74.0 

11.4 

25  Oct  90 

21:31:00 

2^ 

25  Oct  90 

21:32:00 

2^ 

25  Oct  90 

21:33:00 

2i 

25  Oct  90 

21:34:00 

2 

25  Oct  90 

21:35:00 

r 

25  Oct  90 

21:36:00 

1- 

25  Oct  90 

21:37:00 

1 

25  Oct  90 

21:38:00 

2 

25  Oct  90 

21:39:00 

2 

25  Oct  90 

21:40:00 

25  Oct  90 

21:41:00 

2 

25  Oct  90 

21:42:00 

2 

25  Oct  90 

21:43:00 

4 

25  Oct  90 

21:44:00 

5 

25  Oct  90 

21:45:00 

5 

25  Oct  90 

21:46:00 

3 

25  Oct  90 

21:47:00 

3 

25  Oct  90 

21:48:00 

3 

25  Oct  90 

21:49:00 

5 

25  Oct  90 

21:50:00 

5 

25  Oct  90 

21:51:00 

5 

25  Oct  90 

21:52:00 

3 

25  Oct  90 

21:53:00 

2 

25  Oct  90 

21:54:00 

3 

25  Oct  90 

21:55:00 

3 

25  Oct  90 

21:56:00 

25  Oct  90 

21:57:00 

2 

25  Oct  90 

21:58:00 

1 

25  Oct  90 

21:59:00 

25  Oct  90 

22:00:00 

25  Oct  90 

22:01:00 

25  Oct  90 

22:02:00 

25  Oct  90 

22:03:00 

25  Oct  90 

22:04:00 

25  Oct  90 

22:05:00 

25  Oct  90 

22:06:00 

25  Oct  90 

22:06:00 

25  Oct  90 

22:08:00 

25  Oct  90 

22:09:00 

25  Oct  90 

22:10:00 

25  Oct  90 

22:11:00 

25  Oct  90 

22:12:00 

25  Oct  90 

22:13:00 

25  Oct  90 

22:14:00 

25  Oct  90 

22:15:00 

25  Oct  90 

22:16:00 

25  Oct  90 

22:17:00 

25  Oct  90 

22:18:00 

25  Oct  90 

22:19:00 

25  Oct  90 

22:20:00 

25  Oct  90 

22:21:00 

25  Oct  90 

22:22:00 

25  Oct  90 

22:23:00 

25  Oct  90 

22:24:00 

25  Oct  90 

22:25:00 

25  Oct  90 

22:26:00 

25  Oct  90 

22:27:00 

25  Oct  90 

22:28:00 

25  Oct  90 

22:29:00 

25  Oct  90 

22:30:00 

25  Oct  90 

22:31:00 

25  Oct  90 

22:32:00 

25  Oct  90 

22:33:00 

25  Oct  90 

22:34:00 

25  Oct  90 

22:35:00 

25  Oct  90 

22:36:00 

25  Oct  90 

22:37:00 

25  Oct  90 

22:38:00 

25  Oct  90 

22:39:00 

25  Oct  90 

22:40:00 

25  Oct  90 

22:41:00 

25  Oct  90 

22:42:00 

25  Oct  90 

22:43:00 

25  Oct  90 

22:44:00 

25  Oct  90 

22:45:00 

25  Oct  90 

22:46:00 

25  Oct  90 

22:47:00 

25  Oct  90 

22:48:00 

25  Oct  90 

22:49:00 

25  Oct  90 

22:50:00 

16.3 

5.2 

81.8 

13.4 

25  Oct  90 

22:51:00 

14.8 

5.3 

81.0 

13.3 

25  Oct  90 

22:52:00 

14.8 

5.4 

80.3 

13.2 

13.1 

25  Oct  90 

22:53:00 

13.6 

5.6 

79.8 

25  Oct  90 

22:54:00 

13.5 

5.8 

80.1 

12.9 

25  Oct  90 

22:55:00 

13.5 

6.0 

77.9 

12.7 

25  Oct  90 

22:56:00 

14.7 

5.9 

78.5 

12.9 

25  Oct  90 

22:57:00 

14.0 

5.1 

83.0 

13.5 

25  Oct  90 

22:58:00 

21.7 

4.7 

81.9 

13.9 

25  Oct  90 

22:59:00 

22.3 

4.7 

81 .7 

13.9 

25  Oct  90 

23:00:00 

24.6 

4.4 

82.5 

14.1 

25  Oct  90 

23:01:00 

25.7 

4.6 

82.6 

14.0 

25  Oct  90 

23:02:00 

32.4 

4.5 

83.0 

14.1 

25  Oct  90 

23:03:00 

28.0 

4.4 

82.7 

14.1 

25  Oct  90 

23:04:00 

27.9 

4.5 

82.2 

14.0 

25  Oct  90 

23:05:00 

26.0 

4.5 

81.3 

14.0 

25  Oct  90 

23:06:00 

27.1 

4.5 

80.8 

14.0 

25  Oct  90 

23:07:00 

22.3 

4.7 

81 .4 

13.9 

25  Oct  90 

23:08:00 

19.8 

4.5 

83.0 

14.0 

25  Oct  90 

23:09:00 

21.7 

4.7 

83.4 

13.8 

25  Oct  90 

23:10:00 

19.7 

4.7 

83.6 

13.9 

25  Oct  90 

23:11: 

00 

17.6 

5.0 

81.8 

13.7 

25  Oct  90 

23:12:00 

18.5 

4.8 

83.2 

13.8 

25  Oct  90 

23:13:00 

19.2 

5.0 

81.5 

13.6 

25  Oct  90 

23:14:00 

17.5 

5.0 

80.8 

13.6 

25  Oct  90 

23:15:00 

16.5 

5.3 

80.7 

13.4 

25  Oct  90 

23:16:00 

13.2 

5.7 

78.8 

13.0 

13.1 

25  Oct  90 

23:17:00 

13.6 

5.6 

78.8 

25  Oct  90 

23:18:00 

14.3 

5.3 

80.1 

13.4 

25  Oct  90 

23:19:00 

16.2 

5.1 

80.5 

13.5 

25  Oct  90 

23:20:00 

14.5 

5.3 

80.0 

13.4 

25  Oct  90 

23:21: 

00 

13.6 

5.5 

79.0 

13.1 

25  Oct  90 

23:22:00 

13.3 

5.6 

78.5 

13.1 

25  Oct  90 

23:23:00 

15.4 

5.2 

79-6 

13.5 

25  Oct  90 

23:24:00 

23.0 

4.5 

81 . 1 

14.1 

25  Oct  90 

23:25:00 

70.6 

3.5 

82.0 

15.0 

25  Oct  90 

23:26:00 

147.4 

3.0 

83.7 

15.5 

25  Oct  90 

23:27:00 

350.6 

2.5 

82.6 

16.1 

25  Oct  90 

23:28:00 

396.5 

3.0 

82.6 

15.5 

25  Oct  90 

23:29:00 

209.3 

3.1 

82.4 

15.3 

25  Oct  90 

23:30:00 

160.9 

3.1 

83.2 

15.4 

25  Oct  90 

23:31: 

00 

186.3 

2.9 

84.3 

15.6 

25  Oct  90 

23:32:00 

165.2 

2.9 

84.3 

15.5 

25  Oct  90 

23:33:00 

100.9 

4.0 

81.9 

14.5 

25  Oct  90 

23:34:00 

25.8 

4.6 

82.6 

14.0 

25  Oct  90 

23:35:00 

34.2 

4.3 

83.0 

14.3 

25  Oct  90 

23:36:00 

35.4 

4.3 

83.0 

14.2 

25  Oct  90 

23:37:00 

24.9 

4.7 

83.0 

13.9 

25  Oct  90 

23:38:00 

21.1 

4.8 

82.4 

13.8 

25  Oct  90 

23:39:00 

23.7 

4.7 

81.8 

13.9 

25  Oct  90 

23:40:00 

21.0 

4.8 

82.4 

13.8 

25  Oct  90 

23:41: 

00 

18.0 

5.1 

81.1 

13.6 

25  Oct  90 

23:42:00 

17.9 

5.2 

80.6 

13.5 

25  Oct  90 

23:43:00 

15.9 

5.3 

81.5 

13.3 

25  Oct  90 

23:44:00 

14.3 

5.4 

81.0 

13.3 

25  Oct  90 

23:45:00 

14.9 

5.4 

79.9 

13.3 

25  Oct  90 

23:46:00 

14.7 

5.6 

80.2 

13.1 

25  Oct  90 

23:47:00 

14.6 

5.6 

79.3 

13.1 

25  Oct  90 

23:48:00 

14.5 

5.8 

78.7 

12.9 

25  Oct  90 

23:49:00 

14.7 

6.0 

78.2 

12.7 

25  Oct  90 

23:50:00 

14.4 

5.9 

78.3 

12.9 

FLAMEOUT 
26  Oct  90 

00:12: 

00 

43.9 

5.9 

77.2 

12.4 

26  Oct  90 

00:13: 

00 

44.0 

6.2 

75.0 

12.1 

26  Oct  90 

00:14: 

00 

59.6 

6.6 

73.8 

12.0 

26  Oct  90 

00:15: 

00 

36.6 

6.7 

72.7 

11.9 

26  Oct  90 

00:16: 

00 

47.9 

7.5 

72.6 

11.2 

26  Oct  90 

00:17: 

00 

31.9 

7.2 

75.7 

11.5 

26  Oct  90 

00:18: 

00 

28.5 

7.2 

76.2 

11.6 

26  Oct  90 

00:19: 

00 

19.3 

6.6 

78.9 

12.1 

26  Oct  90 

00:20: 

00 

16.0 

6.3 

79.2 

12.5 

26  Oct  90 

00:21: 

00 

16.9 

6.0 

80.9 

12.8 

26  Oct  90 

00:22: 

00 

19.3 

6.2 

78.8 

12.6 

26  Oct  90 

00:23: 

00 

20.4 

5.3 

86.4 

13.5 

26  Oct  90 

00:24; 

00 

20.0 

5.2 

86.0 

13.5 

26  Oct  90 

00:25; 

00 

20.9 

5.2 

85.2 

13.5 

26  Oct  90 

00:26; 

00 

22.7 

5.0 

86.5 

13.7 

26  Oct  90 

00:27; 

00 

23.1 

4.9 

86.9 

13.7 

26  Oct  90 

00:28; 

00 

21.0 

5.1 

85.7 

13.5 

i 


26  Oct  90 

00:29:00 

19.1 

5.3 

84.1 

13.4 

26  Oct  90 

00:30:00 

18.7 

5.4 

84.0 

13.3 

26  Oct  90 

00:31:00 

16.7 

5.5 

84.2 

13.3 

FLAMEOUT 

26  Oct  90 

00: 

43:00 

32.0 

7.0 

67.9 

11.5 

26  Oct  90 

00: 

44:00 

48.6 

8.0 

65.8 

10.8 

26  Oct  90 

00: 

45:00 

38.0 

6.9 

74.0 

11.9 

26  Oct  90 

00: 

46:00 

17.3 

7.1 

74.4 

11.7 

26  Oct  90 

00: 

47:00 

14.3 

6.4 

78.3 

12.4 

26  Oct  90 

00: 

48:00 

15.3 

5.2 

85.3 

13.5 

26  Oct  90 

00: 

49:00 

22.2 

5.1 

87 .5 

13.6 

26  Oct  90 

00: 

50:00 

18.8 

5.0 

89.0 

13-7 

26  Oct  90 

00: 

51:00 

26.3 

4.6 

89.7 

14.0 

26  Oct  90 

00: 

52:00 

26.5 

4.6 

90.7 

14.1 

26  Oct  90 

00: 

53:00 

31.5 

4.3 

92-0 

14.2 

26  Oct  90 

00: 

54:00 

37.2 

4.2 

91.9 

14.3 

26  Oct  90 

00: 

55:00 

38.9 

4.3 

92.0 

14.2 

26  Oct  90 

00: 

56:00 

28.1 

4.5 

90.6 

14.1 

26  Oct  90 

00: 

57:00 

26.8 

4.7 

90-9 

13.9 

26  Oct  90 

00: 

58:00 

21.4 

4.8 

89.2 

13.8 

26  Oct  90 

00: 

59:00 

20.7 

4.8 

88.3 

13.8 

26  Oct  90 

01: 

00:00 

20.5 

4.8 

88.5 

13.9 

26  Oct  90 

01: 

01:00 

212.3 

2.9 

94.0 

15.7 

26  Oct  90 

01: 

02:00 

224.3 

3.1 

93.7 

15.5 

26  Oct  90 

01: 

03:00 

170.8 

3.6 

92.5 

14.8 

26  Oct  90 

01: 

04:00 

43.2 

4.2 

91.0 

14.3 

26  Oct  90 

01: 

05:00 

30.4 

4.3 

91.9 

14.2 

26  Oct  90 

01: 

06:00 

27.9 

4.4 

89.7 

14.1 

26  Oct  90 

01: 

07:00 

22.1 

4.6 

90.2 

13.9 

26  Oct  90 

01: 

08:00 

20.8 

4.9 

88.9 

13.7 

26  Oct  90 

01: 

09:00 

18.5 

5.0 

87.6 

13.6 

26  Oct  90 

01: 

10:00 

17.8 

5.1 

87.6 

13.6 

26  Oct  90 

01: 

11:00 

16.2 

5.1 

86.9 

13.6 

26  Oct  90 

01: 

12:00 

21.7 

4.9 

87.2 

13.7 

26  Oct  90 

01: 

13:00 

17.7 

5.0 

88.0 

13.7 

26  Oct  90 

01: 

14:00 

17.4 

5.1 

88.4 

13.6 

26  Oct  90 

01: 

15:00 

42.3 

4.0 

92.8 

14.6 

26  Oct  90 

01: 

16:00 

221.0 

2.8 

94.5 

15.8 

26  Oct  90 

01: 

17:00 

605.7 

2.3 

94.2 

16.3 

26  Oct  90 

01; 

18:00 

909.6 

2.1 

94.5 

16.4 

26  Oct  90 

01: 

19:00 

548.0 

2.5 

94.0 

16.0 

26  Oct  90 

01: 

20:00 

600.8 

2.4 

95.1 

16.2 

26  Oct  90 

01: 

21:00 

829.8 

2.2 

93.8 

16.3 

26  Oct  90 

01 

22:00 

515.6 

2,7 

93.7 

15.9 

26  Oct  90 

01 

23:00 

325.6 

3.0 

94.6 

15.5 

26  Oct  90 

01 

24:00 

112.1 

3.6 

95.5 

14.8 

26  Oct  90 

01 

25:00 

65.1 

3.8 

94.1 

14.7 

26  Oct  90 

01 

26:00 

47.8 

4.0 

93.7 

14.5 

26  Oct  90 

01 

27:00 

36.4 

4.2 

92.3 

14.3 

26  Oct  90 

01 

28:00 

44.0 

4.1 

91.9 

14.4 

26  Oct  90 

01 

29:00 

44.1 

4.2 

90.6 

14-3 

26  Oct  90 

01 

30:00 

30.3 

4.4 

90.9 

14.2 

26  Oct  90 

01 

31:00 

32.9 

4.4 

90.7 

14-1 

26  Oct  90 

01 

32:00 

24.0 

4.5 

91.8 

14.1 

26  Oct  90 

01 

33:00 

25.9 

4.7 

90.5 

13.9 

26  Oct  90 

01 

34:00 

19.7 

4.9 

88.0 

13.8 

26  Oct  90 

01 

35:00 

15.9 

5.1 

87.0 

13.6 

26  Oct  90 

01 

36:00 

13.9 

5.2 

87.9 

13.5 

26  Oct  90 

01 

37:00 

13.5 

5.4 

85,9 

13.3 

26  Oct  90 

01 

38:00 

16.3 

5.4 

86.7 

13.3 

26  Oct  90 

01 

39:00 

13.0 

5.6 

85.2 

13.2 

26  Oct  90 

01 

40:00 

10.5 

5,4 

88.5 

13.4 

26  Oct  90 

01 

41:00 

16.0 

5.0 

89.4 

13.7 

26  Oct  90 

01 

42:00 

16.9 

5.2 

87.3 

13.5 

26  Oct  90 

01 

43:00 

13.8 

5.1 

88.2 

13.6 

26  Oct  90 

01 

44:00 

38.4 

4.1 

92.6 

14.5 

26  Oct  90 

01 

45:00 

120.0 

3.4 

93.2 

15.2 

26  Oct  90 

01 

46:00 

234.7 

3.0 

93.9 

15.6 

26  Oct  90 

01 

47:00 

454.5 

2.8 

93.8 

15.7 

26  Oct  90 

01 

48:00 

OFF  SCALE 

3.6 

94.1 

14.9 

26  Oct  90 

01 

49:00 

3.4 

94.9 

15.2 

26  Oct  90 

01 

50:00 

2.6 

94.0 

16.0 

26  Oct  90 

01 

51:00 

547.1 

2.8 

93.1 

15.7 

26  Oct  90 

01 

52:00 

231.4 

3.6 

93.2 

14.9 

26  Oct  90 

01 

53:00 

102.5 

3.7 

93.7 

14.8 

26  Oct  90 

01 

54:00 

89.7 

3.9 

90.3 

14.5 

26  Oct  90 

01 

55:00 

65.1 

4.1 

90.1 

14.4 

26  Oct  90 

01 

56:00 

51.6 

4.1 

90.2 

14.4 

26  Oct  90 

01 

57:00 

58.4 

4.2 

90.8 

14.4 

26  Oct  90 

01:58:00 

58,3 

4.2 

91.4 

14.3 

26  Oct  90 

01:59:00 

47.8 

4.2 

91.0 

14.3 

26  Oct  90 

02:00:00 

51.3 

4.4 

89.8 

14.2 

26  Oct  90 

02:01:00 

29.3 

4.6 

90.1 

14.0 

26  Oct  90 

02:02:00 

31.4 

4.6 

89.9 

14.0 

26  Oct  90 

02:03:00 

30.0 

4.6 

89.9 

14.0 

26  Oct  90 

02:04:00 

29.1 

4.6 

90.2 

14.0 

26  Oct  90 

02:05:00 

29.0 

4.6 

89.5 

14.0 

26  Oct  90 

02:06:00 

60.5 

4.6 

89.4 

14.0 

26  Oct  90 

02:07:00 

31.9 

4.6 

89.5 

14.0 

26  Oct  90 

02:08:00 

32.4 

4.6 

89.4 

14.0 

26  Oct  90 

02:09:00 

30.9 

4.6 

89.1 

14.0 

26  Oct  90 

02:10:00 

31.0 

4.6 

89.5 

14.0 

26  Oct  90 

02:11:00 

36.8 

4.6 

88.1 

14.0 

26  Oct  90 

02:12:00 

37.8 

4.4 

89.8 

14.2 

26  Oct  90 

02:13:00 

41.7 

4.3 

91.1 

14.3 

26  Oct  90 

02:14:00 

47.7 

4.4 

90.1 

14.1 

26  Oct  90 

02:15:00 

43.3 

4.6 

88.4 

14.0 

26  Oct  90 

02:16:00 

29.4 

4.7 

89.1 

13.9 

26  Oct  90 

02:17:00 

24.6 

4.8 

88.3 

13.8 

26  Oct  90 

02:18:00 

30.3 

4.8 

87.0 

13.8 

26  Oct  90 

02:19:00 

24.9 

4.8 

87.2 

13.8 

26  Oct  90 

02:20:00 

44.6 

4.8 

87.6 

13.8 

26  Oct  90 

02:21:00 

34.5 

4.8 

87.8 

13.8 

26  Oct  90 

02:22:00 

27.9 

4.8 

87.9 

13.8 

26  Oct  90 

02:23:00 

30.6 

4.8 

87.7 

13.8 

26  Oct  90 

02:24:00 

24.2 

4.8 

87.3 

13.8 

26  Oct  90 

02:25:00 

24.9 

4.9 

87.5 

13.8 

26  Oct  90 

02:26:00 

31.8 

4.8 

87.0 

13.8 

26  Oct  90 

02:27:00 

21.2 

4.8 

89.3 

13.8 

26  Oct  90 

02:28:00 

21.5 

4.8 

89.4 

13.8 

26  Oct  90 

02:29:00 

26.7 

4.8 

88.8 

13.8 

26  Oct  90 

02:30:00 

24.7 

4.8 

88.1 

13.8 

26  Oct  90 

02:31:00 

24.6 

4.8 

88.6 

13.8 

26  Oct  90 

02:32:00 

22.9 

4.8 

88.3 

13.8 

26  Oct  90 

02:33:00 

25.8 

4.8 

88.9 

13.8 

26  Oct  90 

02:34:00 

27.1 

4.8 

89.4 

13.8 

26  Oct  90 

02:35:00 

19.5 

4.8 

89.6 

13.8 

26  Oct  90 

02:36:00 

22.7 

4.8 

88.7 

13.8 

26  Oct  90 

02:37:00 

24.6 

4.8 

88.4 

13.8 

26  Oct  90 

02:38:00 

26.0 

4.9 

86.9 

13.7 

26  Oct  90 

02:39:00 

16.7 

5.1 

86.1 

13.5 

26  Oct  90 

02:40:00 

18.5 

5.2 

85.7 

13.5 

26  Oct  90 

02:41:00 

24.0 

5.0 

87.5 

13.7 

26  Oct  90 

02:42:00 

22.0 

5.0 

86.7 

13.6 

26  Oct  90 

02:43:00 

25.8 

5.0 

87.5 

13.6 

26  Oct  90 

02:44:00 

21.3 

5.1 

87.4 

13.6 

26  Oct  90 

02:45:00 

31.5 

5.1 

86.2 

13.6 

26  Oct  90 

02:46:00 

27.8 

5.1 

86.0 

13.5 

26  Oct  90 

02:47:00 

27.5 

5.2 

85.8 

13.5 

26  Oct  90 

02:48:00 

45.6 

5.2 

84.1 

13.5 

26  Oct  90 

02:49:00 

25.4 

5.2 

84.4 

13.5 

26  Oct  90 

02:50:00 

19.9 

5.2 

86.2 

13.4 

26  Oct  90 

02:51:00 

19.5 

5.2 

87.6 

13.5 

26  Oct  90 

02:52:00 

21.4 

5.2 

87.3 

13.5 

26  Oct  90 

02:53:00 

17.6 

5.2 

86.3 

13.5 

26  Oct  90 

02:54:00 

18.0 

5.2 

87.9 

13.5 

26  Oct  90 

02:55:00 

21.9 

5.2 

86.0 

13.4 

26  Oct  90 

02:56:00 

21.8 

5.2 

86.7 

13.5 

26  Oct  90 

02:57:00 

19.2 

5.2 

85.0 

13.5 

26  Oct  90 

02:58:00 

19.5 

5.2 

86.3 

13.5 

26  Oct  90 

02:59:00 

15.1 

5.2 

86.3 

13.5 

26  Oct  90 

03:00:00 

14.6 

5.2 

86.6 

13.5 

26  Oct  90 

03:01:00 

16.0 

5.3 

86.9 

13,4 

26  Oct  90 

03:02:00 

16.5 

5.3 

86.8 

13.4 

26  Oct  90 

03:03:00 

16.7 

5.3 

85.3 

13.4 

26  Oct  90 

03:04:00 

16.5 

5.3 

85.6 

13.4 

26  Oct  90 

03:05:00 

14.8 

5.3 

86.8 

13.4 

26  Oct  90 

03:06:00 

16.7 

5.3 

85.3 

13.4 

26  Oct  90 

03:07:00 

15.5 

5.3 

85.5 

13.4 

26  Oct  90 

03:08:00 

16.5 

5.3 

86.5 

13.4 

26  Oct  90 

03:09:00 

18.2 

5.2 

85.4 

13.5 

26  Oct  90 

03:10:00 

21.4 

5.1 

87.3 

13.6 

26  Oct  90 

03:11:00 

27.1 

5.1 

85.6 

13.5 

26  Oct  90 

03:12:00 

40.3 

5.2 

85.3 

13.5 

26  Oct  90 

03:13:00 

27.1 

5.1 

86.2 

13.5 

26  Oct  90 

03:14:00 

33.0 

5.2 

86.0 

13.4 

26  Oct  90 

03:15:00 

41.9 

5.3 

85.8 

13.5 

26  Oct  90 

03:16:00 

91.2 

5.2 

83.7 

13.4 

3 


FLAMEOUT 

26  Oct  90 

03 

30:00 

42.3 

6.6 

78.5 

12.1 

26  Oct  90 

03 

31:00 

26.2 

6.2 

81.2 

12.5 

26  Oct  90 

03 

32:00 

20.1 

6.4 

79.9 

12.3 

26  Oct  90 

03 

33:00 

16.5 

6.6 

79.2 

12.1 

26  Oct  90 

03 

34:00 

17.1 

6.8 

78.2 

11.9 

26  Oct  90 

03 

35:00 

16.7 

6.9 

77.8 

11.9 

26  Oct  90 

03 

36:00 

17.1 

7.1 

75.8 

11.7 

26  Oct  90 

03 

37:00 

17.8 

6.8 

78.0 

11.9 

26  Oct  90 

03 

38:00 

12.8 

5.3 

85.1 

13.4 

26  Oct  90 

03 

39:00 

16.6 

4.4 

87.5 

14.1 

26  Oct  90 

03 

40:00 

26.2 

3.9 

88.5 

14.5 

26  Oct  90 

03 

41:00 

35.0 

3.7 

88.6 

14.7 

26  Oct  90 

03 

42:00 

39.5 

3.5 

88.1 

14.9 

26  Oct  90 

03 

43:00 

51.1 

3.4 

88.3 

15.1 

26  Oct  90 

03 

44:00 

62.2 

3.2 

89.2 

15.2 

26  Oct  90 

03 

45:00 

71.4 

3.2 

88.4 

15.2 

26  Oct  90 

03 

46:00 

81.7 

3.4 

89.7 

14.9 

26  Oct  90 

03 

47:00 

47.9 

3.5 

88.9 

14.8 

26  Oct  90 

03 

48:00 

60.6 

3.5 

90.6 

14.8 

26  Oct  90 

03 

49:00 

56.3 

3.5 

88.5 

14.9 

26  Oct  90 

03 

50:00 

68.1 

3.4 

88.3 

15.0 

26  Oct  90 

03 

51:00 

54.1 

3.4 

89.3 

14.9 

26  Oct  90 

03 

52:00 

55.8 

3.4 

88.6 

15.0 

26  Oct  90 

03 

53:00 

65.1 

3.5 

90.3 

14.9 

26  Oct  90 

03 

54:00 

62.4 

3.5 

89.0 

14.9 

26  Oct  90 

03 

55:00 

127.3 

3.2 

89.5 

15.2 

26  Oct  90 

03 

56:00 

177.7 

3.2 

89.0 

15.2 

26  Oct  90 

03 

57:00 

79.8 

3.4 

89.0 

15.0 

26  Oct  90 

03 

57:00 

90.2 

3.5 

88.2 

14.9 

26  Oct  90 

03 

59:00 

70.7 

3.4 

88.9 

15.0 

26  Oct  90 

04 

00:00 

106.2 

3.1 

91.1 

15.3 

26  Oct  90 

04 

01:00 

109.5 

3.1 

88.9 

15-3 

26  Oct  90 

04 

02:00 

106.3 

3-1 

91.2 

15.2 

26  Oct  90 

04 

03:00 

104.4 

3.2 

89.2 

15.2 

26  Oct  90 

04 

04:00 

103.2 

3.1 

91.2 

15.2 

26  Oct  90 

04 

05:00 

94.2 

3.2 

92.1 

15.2 

26  Oct  90 

04 

06:00 

96.6 

3.1 

89.5 

15.3 

26  Oct  90 

04 

07:00 

132.8 

2.9 

90.3 

15.5 

26  Oct  90 

04 

08:00 

153.1 

3.0 

90.7 

15.4 

26  Oct  90 

04 

09:00 

168.0 

3.0 

88.8 

15.4 

26  Oct  90 

04 

10:00 

124.8 

3.0 

89.2 

15.4 

26  Oct  90 

04 

11:00 

151.5 

3.0 

87.5 

15.4 

26  Oct  90 

04 

12:00 

242.7 

3.0 

87.1 

15.3 

26  Oct  90 

04 

13:00 

208.9 

3.1 

88.6 

15.3 

26  Oct  90 

04 

14:00 

200.5 

3.2 

88.4 

15.2 

26  Oct  90 

04 

15:00 

168.7 

3.2 

87.4 

15.1 

26  Oct  90 

04 

16:00 

138.7 

3.2 

88.7 

15.1 

26  Oct  90 

04 

17:00 

147.0 

3.3 

89.5 

15.1 

26  Oct  90 

04 

18:00 

123.5 

3.3 

89.3 

15.1 

26  Oct  90 

04 

19:00 

95.2 

3.3 

90.1 

15.1 

26  Oct  90 

04 

20:00 

115.7 

3.3 

89.4 

15.1 

26  Oct  90 

04 

21:00 

93.8 

3.3 

89.7 

15.1 

26  Oct  90 

04 

22:00 

97.9 

3.3 

90.2 

15.1 

26  Oct  90 

04 

23:00 

87.5 

3,2 

89.9 

15.1 

26  Oct  90 

04 

24:00 

66.0 

3.4 

89.7 

15.0 

26  Oct  90 

04 

25:00 

67.0 

3.3 

89.5 

15.0 

26  Oct  90 

04 

26:00 

100.3 

3.2 

90.1 

15.1 

26  Oct  90 

04 

27:00 

92.7 

3.2 

90.4 

15.2 

26  Oct  90 

04 

28:00 

79.2 

3.2 

89.9 

15.1 

26  Oct  90 

04 

29:00 

78.7 

3.6 

89.6 

14.8 

26  Oct  90 

04 

30:00 

101.3 

3.2 

89.9 

15.2 

26  Oct  90 

04 

31:00 

111.0 

3.1 

90.0 

15.3 

26  Oct  90 

04 

32:00 

109.4 

3.2 

90.0 

15.2 

26  Oct  90 

04 

33:00 

140.1 

3.2 

88.8 

15.3 

26  Oct  90 

04 

34:00 

120.1 

3.2 

89.9 

15.2 

26  Oct  90 

04 

35:00 

133.7 

3.0 

91.2 

15.4 

26  Oct  90 

04 

36:00 

137.9 

2.9 

90.4 

15.5 

26  Oct  90 

04 

37:00 

132.5 

3.1 

90.7 

15.4 

26  Oct  90 

04 

38:00 

98.4 

3.3 

91.3 

15.1 

26  Oct  90 

04 

39:00 

116.5 

3.2 

90.3 

15.2 

26  Oct  90 

04 

40:00 

161.5 

3.3 

89.9 

15.1 

26  Oct  90 

04 

41:00 

147.9 

3.3 

88.9 

15.1 

26  Oct  90 

04 

42:00 

219.7 

5.5 

65.5 

12.4 

FIAMEOOT 

26  Oct  90 

04: 

:50:00 

247.1 

0.3 

66.6 

16.7 

26  Oct  90 

04:51:00 

361.6 

0.5 

67.4 

16.7 

26  Oct  90 

04:52:00 

271.9 

2.3 

80.2 

15.6 

26  Oct  90 

04:53:00 

299.4 

5.1 

86.5 

13.4 

26  Oct  90 

04:54:00 

29.3 

5.1 

87.4 

13.5 

26  Oct  90 

04:55:00 

22.7 

5.5 

85.6 

13.1 

26  Oct  90 

04:56:00 

20.8 

5.7 

86.9 

13.0 

26  Oct  90 

04:57:00 

20.5 

5.4 

89.4 

13.3 

26  Oct  90 

04:58:00 

18.8 

5.4 

90.9 

13.3 

26  Oct  90 

04:59:00 

19.0 

5.1 

91.2 

13.6 

26  Oct  90 

05:00:00 

22.1 

5.0 

91.6 

13.7 

26  Oct  90 

05:01:00 

21.5 

5.0 

92.1 

13.6 

14.1 

26  Oct  90 

05:02:00 

29.3 

4.5 

92.4 

FLAMEOUT 

26  Oct  90 

05 

10:00 

352.5 

5.0 

67.1 

13.5 

26  Oct  90 

05 

11:00 

156.4 

3.4 

68. 1 

14,7 

26  Oct  90 

05 

12:00 

107.1 

3.6 

69,5 

14.4 

26  Oct  90 

05 

13:00 

89.1 

3.9 

69.7 

14.3 

26  Oct  90 

05 

14:00 

100.8 

3.6 

70.4 

14.4 

26  Oct  90 

05 

15:00 

89.4 

3.7 

70.8 

14.4 

26  Oct  90 

05 

16:00 

70.6 

3.8 

71.4 

14.3 

26  Oct  90 

05 

17:00 

64.9 

3.9 

71.5 

14.2 

14.1 

26  Oct  90 

05 

18:00 

54.8 

4.0 

71.9 

26  Oct  90 

05 

19:00 

188.1 

3.4 

72.5 

14.7 

26  Oct  90 

05 

20:00 

935.5 

2.5 

71.2 

15.5 

26  Oct  90 

05 

21:00 

587.2 

3.1 

71 .8 

14.9 

26  Oct  90 

05 

22:00 

225.7 

3.2 

72.2 

14,8 

14.1 

26  Oct  90 

05 

23:00 

524.2 

4.0 

74.7 

26  Oct  90 

05 

24:00 

358.4 

5.0 

76.3 

13.2 

26  Oct  90 

05 

25:00 

19.4 

5.9 

74.8 

12.5 

26  Oct  90 

05 

26:00 

20.5 

6.2 

74.6 

12.2 

26  Oct  90 

05 

27:00 

24.5 

6.7 

73.0 

11.8 

26  Oct  90 

05 

28:00 

32.0 

7.1 

73.6 

11.4 

26  Oct  90 

05 

29:00 

27.3 

6.1 

73.5 

12.4 

26  Oct  90 

05 

30:00 

21.7 

6.3 

74.2 

12.2 

26  Oct  90 

05 

31:00 

21.3 

5.6 

74.6 

12.8 

26  Oct  90 

05 

32:00 

22.2 

4.7 

75 .8 

13.6 

26  Oct  90 

05 

33:00 

78.5 

3.4 

75.7 

14.9 

26  Oct  90 

05 

34:00 

137.8 

2.9 

76.1 

15.3 

26  Oct  90 

05 

35:00 

182.7 

2.7 

76.8 

15.5 

26  Oct  90 

05 

36:00 

134.0 

2.9 

77.0 

15.3 

26  Oct  90 

05 

O 

O 

142.9 

3.1 

76.1 

15.1 

26  Oct  90 

05 

38:00 

111.5 

3.1 

76.8 

15.0 

26  Oct  90 

05 

39:00 

50.1 

4.3 

75.9 

13.9 

26  Oct  90 

05 

40:00 

293.8 

2.9 

76.6 

15.3 

26  Oct  90 

05 

41:00 

61.9 

4.5 

76.3 

13.6 

26  Oct  90 

05 

42:00 

36.5 

4.8 

77.1 

13.5 

26  Oct  90 

05 

43:00 

67.6 

4.0 

77.0 

14.3 

26  Oct  90 

05 

a:00 

729.5 

2.6 

76.8 

15.6 

26  Oct  90 

05 

45:00 

187.9 

6.8 

68.9 

11.3 

26  Oct  90 

05 

46:00 

216.7 

10.5 

60.5 

8.1 

26  Oct  90 

05 

47:00 

279.3 

10.6 

61.1 

8.1 

26  Oct  90 

05 

48:00 

149.0 

9.6 

67.2 

9.0 

26  Oct  90 

05 

49:00 

119.3 

9.2 

70.1 

9.5 

26  Oct  90 

05 

50:00 

511.3 

8.4 

69.3 

10.0 

26  Oct  90 

05 

51:00 

150.2 

16.4 

4.5 

1.6 

AVERAGE 

68.4 

5.1 

3.0 

81.6 

13.4 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

0.9 

0.0 

0.0 

AVERAGE  BIAS 

SPAN 

257.0 

5.9 

25.0 

245.0 

5.3 

BIAS  CORRECTED  AVG 

67.1 

5.2 

2.2 

83.3 

12.6 

,1 


30  Nov  90 

16:38:00 

63.2 

7.8 

80.2 

10.0 

30  Nov  90 

16:39:00 

57.0 

7.8 

79.5 

10.0 

30  Nov  90 

16:40:00 

69.2 

7.8 

80.0 

10.0 

30  Nov  90 

16:41:00 

62.1 

7.8 

80.2 

10.0 

30  Nov  90 

16:42:00 

74.1 

7.7 

80.6 

10.0 

30  Nov  90 

16:43:00 

94.2 

8.0 

77.1 

9.7 

30  Nov  90 

16:44:00 

250.2 

2.5 

80.6 

11.4 

30  Nov  90 

16:45:00 

0.9 

-0.1 

71.3 

10.0 

30  Nov  90 

16:46:00 

1.2 

0.0 

83.1 

9.7 

30  Nov  90 

16:47:00 

1.6 

0.2 

100.1 

10.6 

30  Nov  90 

16:48:00 

64.2 

1.5 

132.0 

14.3 

30  Nov  90 

16:49:00 

277.4 

0.9 

118.3 

14.1 

30  Nov  90 

16:50:00 

243.3 

3.1 

131.7 

13.8 

30  Nov  90 

16:51:00 

787.5 

4.1 

131.3 

13.0 

30  Nov  90 

16:52:00 

219.2 

4.8 

131.8 

12.6 

30  Nov  90 

16:53:00 

149.6 

5.0 

130.6 

12.5 

30  Nov  90 

16:54:00 

143.6 

5.0 

129.5 

12.5 

30  Nov  90 

16:55:00 

144.7 

5.0 

130.2 

12.4 

30  Nov  90 

16:56:00 

110.6 

5.2 

129.7 

12.2 

30  Nov  90 

16:57:00 

82.5 

6.1 

126.8 

11.4 

30  Nov  90 

16:58:00 

62.3 

6.4 

126.2 

11.2 

30  Nov  90 

16:59:00 

59.9 

6.3 

127.5 

11.4 

30  Nov  90 

17:00:00 

57.6 

6.2 

130.3 

11.4 

30  Nov  90 

17:01:00 

56.6 

6.2 

130.0 

11.4 

30  Nov  90 

17:02:00 

56.1 

6.1 

129.8 

11.5 

30  Nov  90 

17:03:00 

58.3 

6.2 

128.5 

11.4 

30  Nov  90 

17:04:00 

57.1 

6.2 

128.9 

11.5 

30  Nov  90 

17:05:00 

56.1 

5.9 

131.0 

11.7 

30  Nov  90 

17:06:00 

460.9 

3.5 

123.4 

13.7 

30  Nov  90 

17:07:00 

178.1 

1.7 

125.6 

14.4 

30  Nov  90 

17:08:00 

546.0 

2.5 

133.1 

14.2 

30  Nov  90 

17:09:00 

66.3 

2.7 

132.7 

14.1 

30  Nov  90 

17:10:00 

802.9 

3.2 

136.1 

13.8 

30  Nov  90 

17:11:00 

960.2 

3.7 

135.6 

13.3 

30  Nov  90 

17:12:00 

403.3 

4.6 

135.7 

12.8 

30  Nov  90 

17:13:00 

186.8 

4.7 

134.7 

12-7 

30  Nov  90 

17:14:00 

177.4 

4.9 

134.9 

12.4 

30  Nov  90 

17:15:00 

94.9 

5.5 

132.8 

11.9 

30  Nov  90 

17:16:00 

62.0 

6.3 

129.4 

11.3 

30  Nov  90 

17:17:00 

602.5 

2.3 

117.0 

14.3 

30  Nov  90 

17:18:00 

68.0 

2.1 

126.6 

14.2 

30  Nov  90 

17:19:00 

584.9 

2.5 

129.1 

14.1 

30  Nov  90 

17:20:00 

450.3 

3.1 

130.8 

13.9 

30  Nov  90 

17:21:00 

740.2 

1.4 

111.8 

14.4 

30  Nov  90 

17:22:00 

1000.0 

1.8 

125.9 

14.1 

30  Nov  90 

17:23:00 

574.3 

4.7 

144.3 

12.5 

30  Nov  90 

17:24:00 

89.2 

5.5 

144.7 

12.0 

30  Nov  90 

17:25:00 

63.1 

5.7 

147.3 

11.9 

AVERAGE 

299.6 

4.9 

127.8 

11.8 

SPAN  GAS  VALUE 

255.0 

6.0 

803.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

259.0 

5.8 

800.5 

5.1 

BIAS  CORRECTED  AVG 

295.1 

5.0 

128.2 

11.5 

25  Oct  90 

17:19:00 

44.2 

25  Oct  90 

17:20:00 

46.6 

25  Oct  90 

17:21:00 

47.7 

25  Oct  90 

17:22:00 

47.2 

25  Oct  90 

17:23:00 

49.2 

25  Oct  90 

17:24:00 

48.2 

25  Oct  90 

17:25:00 

49.2 

25  Oct  90 

17:26:00 

53.1 

25  Oct  90 

17:27:00 

46.2 

AVERAGE 

49.6 

SPAN  GAS  VALUE  255.0 
AVERAGE  BIAS  ZERO  0.0 
AVERAGE  BIAS  SPAN  255.5 
BIAS  CORRECTED  AVG  49.5 


6.5 

0.8 

50.4 

11.8 

6.7 

0.9 

49.1 

11.6 

6.7 

0.8 

49.3 

11.6 

6.7 

0.9 

49.5 

11.7 

6.6 

0.8 

49.6 

11.7 

6.5 

0.8 

50.2 

11.8 

6.6 

0.9 

49.6 

11.7 

6.7 

0.8 

49.9 

11.7 

6.7 

0.8 

49.9 

11.7 

6.6 

1.1 

50.1 

11.8 

6.0 

25.0 

250.0 

5.0 

0.0 

0.4 

•0.1 

0.0 

6.0 

26.9 

244.5 

5.1 

6.6 

0.7 

51.3 

11.6 

TEST  T-5 


1  NOVEMBER  1990 


540C/FH 


4/15/91 


TEST  NUMBER  5-3.6  TOUMOS  OF  TNT 
NOTE  :  ACETONE 


DATE 

TIME 

CHANNEL  #17 
ID:  CO 

UNIT:  PPM 

CHANNEL  #19 
ID:  02 

UNIT:  PCT 

CHANNEL  #20 
ID:  THC 

UNIT:  PPM 

CHANNEL  #21 
ID:  NOX 

UNIT:  PPM 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

1  Nov  90 

07:29:00 

8.9 

6.0 

0.5 

109.0 

11.5 

1  Nov  90 

07:30:00 

8.2 

6.1 

0.4 

109.5 

11.3 

1  Nov  90 

07:31:00 

9.1 

5.5 

0.4 

111  .8 

11.8 

1  Nov  90 

07:32:00 

8.9 

6.0 

0.3 

108.4 

11.3 

1  Nov  90 

07:33:00 

14.5 

3.8 

0.4 

121.8 

13.1 

1  Nov  90 

07:34:00 

15.6 

4.3 

0.4 

117.6 

12.9 

1  Nov  90 

07:35:00 

11.7 

6.1 

0.2 

104.8 

11.5 

1  Nov  90 

07:36:00 

8.9 

6.7 

0.2 

103.6 

10.7 

1  Nov  90 

07:37:00 

13.5 

4.8 

0.3 

114.4 

12.1 

1  Nov  90 

07:38:00 

21.4 

3-9 

0.3 

119.9 

13.2 

1  Nov  90 

07:39:00 

13.8 

4.4 

0.3 

1 18.5 

12.8 

1  Nov  90 

07:40:00 

12.4 

4.7 

0.9 

117.0 

12.5 

1  Nov  90 

07:41:00 

11.6 

4.8 

0.7 

115.8 

12.4 

1  Nov  90 

07:42:00 

11.0 

5.0 

0.7 

116.0 

12.3 

1  Nov  90 

07:43:00 

9.2 

5.8 

0.6 

111.5 

11.6 

1  Nov  90 

07:44:00 

8.6 

5.9 

0.8 

111.2 

11-4 

1  Nov  90 

07:45:00 

9.5 

5.4 

0.7 

111.5 

11.9 

1  Nov  90 

07:46:00 

9.2 

5.4 

0.6 

110.3 

11.8 

1  Nov  90 

07:47:00 

9.7 

5.4 

0.5 

112,9 

11.9 

1  Nov  90 

07:48:00 

8.9 

6.3 

0.4 

105.7 

11.2 

1  Nov  90 

07:49:00 

8.4 

5.9 

0.4 

110.1 

11.4 

1  Nov  90 

07:50:00 

8.9 

5.9 

0.3 

107.9 

11.5 

1  Nov  90 

07:51:00 

8.0 

6.2 

0.3 

109.5 

11.2 

1  Nov  90 

07:52:00 

8.0 

6.1 

0.3 

108.7 

11.3 

1  Nov  90 

07:53:00 

8.3 

5.8 

0.3 

108.5 

11.6 

1  Nov  90 

07:54:00 

8.9 

5.6 

0.3 

110.3 

11.7 

1  Nov  90 

07:55:00 

8.7 

5.9 

0.3 

107.6 

11.5 

1  Nov  90 

07:56:00 

8.0 

5.9 

0.3 

110.6 

11.5 

1  Nov  90 

07:57:00 

8.0 

5.7 

0.2 

109.0 

11.6 

1  Nov  90 

07:58:00 

8.6 

5.7 

0.2 

108.6 

11-7 

1  Nov  90 

07:59:00 

9.6 

5.5 

0.2 

108.8 

11.9 

1  Nov  90 

08:00:00 

9.0 

5.7 

0.2 

109.8 

1 1 .6 

1  Nov  90 

08:01:00 

9.1 

5.8 

0.3 

107.3 

11.6 

1  Nov  90 

08:02:00 

9.4 

5.2 

0.4 

111.7 

12.0 

1  Nov  90 

08:03:00 

9.9 

5.6 

0.3 

108.5 

11.8 

1  Nov  90 

08:04:00 

8.7 

5.9 

0.3 

107.2 

11.4 

1  Nov  90 

08:05:00 

8.7 

5.7 

0,3 

107.9 

11.7 

1  Nov  90 

08:06:00 

8.6 

5.9 

0.2 

108.9 

11,5 

1  Nov  90 

08:07:00 

9.3 

5.3 

0.2 

110.5 

12.0 

1  Nov  90 

08:08:00 

9.4 

5.6 

0.2 

109.2 

11.8 

1  Nov  90 

08:09:00 

9.2 

5.6 

0.2 

110.0 

11.7 

1  Nov  90 

08:10:00 

9.4 

5.3 

0.2 

108.9 

12.0 

1  Nov  90 

08:11:00 

10.4 

5.0 

0.2 

112.4 

12.2 

1  Nov  90 

08:12:00 

11.2 

4.9 

0.2 

115.3 

12.3 

1  Nov  90 

08:13:00 

16.9 

4.3 

0.2 

113.1 

12.8 

1  Nov  90 

08:14:00 

11.3 

4.9 

0.2 

115.1 

12.3 

1  Nov  90 

08:15:00 

11.7 

5.0 

0.2 

112.6 

12.3 

1  Nov  90 

08:16:00 

12.1 

5.0 

0.2 

110.4 

12.3 

1  Nov  90 

08:17:00 

38.0 

3.8 

0.3 

115.2 

13.2 

1  Nov  90 

08:18:00 

34.2 

5.0 

0.2 

112.7 

12.3 

1  Nov  90 

08:19:00 

16.6 

5.3 

0.2 

107.5 

12.0 

1  Nov  90 

08:20:00 

12.5 

4.7 

0,2 

115.2 

12.5 

1  Nov  90 

08:21:00 

11.9 

5.1 

0.2 

110.2 

12.1 

^  Nov  90 

08:22:00 

9.9 

5.3 

0.2 

111.0 

12.0 

1  Nov  90 

08:23:00 

9.5 

5.2 

0.2 

111.8 

12.0 

1  Nov  90 

08:24:00 

9.3 

5.2 

0.2 

114.6 

12.1 

1  Nov  90 

08:25:00 

9.6 

5.3 

0.2 

113.9 

12.0 

1  Nov  90 

08:26:00 

10.9 

5.1 

0.2 

110,9 

12.2 

1  Nov  90 

08:27:00 

10.8 

4.9 

0.2 

113.8 

12.4 

1  Nov  90 

08:28:00 

12.8 

4.5 

0.2 

113.6 

12.7 

1  Nov  90 

08:29:00 

25.2 

3.7 

0.3 

115.6 

13.3 

1  Nov  90 

08:30:00 

45.9 

2.9 

0.3 

120.3 

13.9 

1  Nov  90 

08:31:00 

27.7 

3.6 

0.2 

118.5 

13.4 

1  Nov  90 

08:32:00 

17.1 

3.9 

0.2 

118.4 

13.1 

1  Nov  90 

08:33:00 

12.5 

4.8 

0.2 

111.0 

12.4 

1  Nov  90 

08:34:00 

12.7 

4.5 

0.2 

114.7 

12.6 

1  Nov  90 

08:35:00 

14.0 

4.4 

0.2 

114.8 

12.7 

1  Nov  90 

08:36:00 

10.2 

5.4 

0.2 

108.3 

11.9 

1  Nov  90 

08:37:00 

8.4 

5.9 

0.2 

105.1 

11.5 

1  Nov  90 

08:38:00 

8.0 

6.2 

0.1 

105.1 

11.3 

1  Nov  90 

08:39:00 

8.5 

5.7 

0.1 

107.7 

11.7 

1  Nov  90 

08:40:00 

8.1 

5.8 

0.1 

108.6 

11.6 

Nov  90 

08:41:00 

8.3 

5.7 

0.1 

110.2 

11.7 

Nov  90 

08:42:00 

8.0 

5.5 

0.1 

109.7 

11.8 

Nov  90 

08:43:00 

8.0 

5.7 

0.1 

108.3 

11.6 

Nov  90 

08:44:00 

8.0 

5.5 

0.1 

110.3 

11.9 

Nov  90 

08:45:00 

8.9 

5.5 

0.1 

107.4 

11.8 

Nov  90 

08:46:00 

8.1 

5.8 

0.1 

108.0 

11.6 

Nov  90 

08:47:00 

8.0 

5.6 

0.1 

109.3 

11.7 

Nov  90 

08:48:00 

10.5 

12.5 

Nov  90 

08:49:00 

36.0 

1 

14.0 

Nov  90 

08:50:00 

51.8 

1 

14.1 

Nov  90 

08:51:00 

53.0 

1 

14.2 

Nov  90 

08:52:00 

34.4 

1 

13.2 

Nov  90 

08:53:00 

12.4 

4.7 

0.1 

115.6 

12.5 

Nov  90 

08:54:00 

11.1 

4.8 

0.1 

113.2 

12.4 

Nov  90 

08:55:00 

10.1 

4.9 

0.1 

116.4 

12.4 

Nov  90 

08:56:00 

9.5 

5.2 

0.1 

112.3 

12.1 

Nov  90 

08:57:00 

11.1 

4.7 

0.1 

115.8 

12.5 

Nov  90 

08:58:00 

12.5 

4.6 

0.1 

113.7 

12.6 

Nov  90 

08:59:00 

12.8 

4.8 

0.1 

110.8 

12.4 

Nov  90 

09:00:00 

9.6 

5.6 

0.1 

110.5 

11.8 

Nov  90 

09:01:00 

9.2 

4.9 

0.1 

115.3 

12.3 

Nov  90 

09:02:00 

9-4 

5.3 

0.1 

110.3 

11.9 

Nov  90 

09:03:00 

8.9 

5.5 

0.1 

111.3 

11.8 

Nov  90 

09:04:00 

8.8 

5.3 

0.1 

112.8 

12.0 

Nov  90 

09:05:00 

9.4 

5.0 

0.1 

114.0 

12.3 

Nov  90 

09:06:00 

12.2 

4.5 

0.1 

116.0 

12.7 

Nov  90 

09:07:00 

14.0 

4.1 

0.1 

116.7 

13.0 

Nov  90 

09:08:00 

17.1 

4.0 

0.1 

116.8 

13.1 

Nov  90 

09:09:00 

13.5 

4.4 

0.1 

114.4 

12.7 

Nov  90 

09:10:00 

12.8 

4.7 

0.1 

113.7 

12.5 

Nov  90 

09:11:00 

11.0 

5.1 

0.1 

109.5 

12.1 

Nov  90 

09:12:00 

20.5 

3.8 

0.1 

118.0 

13.3 

Nov  90 

09:13:00 

18.2 

4.2 

0.1 

117-0 

12.9 

Nov  90 

09:14:00 

13.7 

4.3 

0.1 

116.3 

12.9 

Nov  90 

09:15:00 

16.6 

4.2 

0.1 

115.2 

13.0 

Nov  90 

09:16:00 

16.4 

4.0 

0.1 

118.9 

13.1 

Nov  90 

09:17:00 

14.3 

4.0 

0.2 

118.3 

13.0 

Nov  90 

09:18:00 

14.9 

4.2 

0.3 

117.0 

12.9 

Nov  90 

09:19:00 

15.7 

4.1 

0.4 

116.4 

13.0 

Nov  90 

09:20:00 

18.0 

4.6 

0.5 

111.1 

12.6 

Nov  90 

09:21:00 

30.8 

3.4 

0.5 

118.8 

13.5 

Nov  90 

09:22:00 

16.8 

4.0 

0.4 

117.7 

13.0 

Nov  90 

09:23:00 

13.8 

4.3 

0.4 

116.7 

12.8 

Nov  90 

09:24:00 

14.9 

4.1 

0.4 

116.5 

13.0 

Nov  90 

09:25:00 

13.9 

4.4 

0.3 

114.7 

12.7 

Nov  90 

09:26:00 

10.9 

5.4 

0.2 

110.0 

11.9 

Nov  90 

09:27:00 

160.3 

2.7 

1.0 

115.7 

14.2 

Nov  90 

09:28:00 

951.0 

6.4 

107.1 

15.6 

Nov  90 

09:29:00 

951.0 

0.9 

113.5 

15.5 

Nov  90 

09:30:00 

563.7 

1.4 

114.6 

15.1 

Nov  90 

09:31:00 

294.8 

1.9 

0.3 

116.2 

14.7 

Nov  90 

09:32:00 

100.6 

2.7 

0.3 

122.4 

14.1 

Nov  90 

09:33:00 

29.6 

3.5 

0.2 

118.8 

13.4 

Nov  90 

09:34:00 

10.7 

4.9 

0.2 

112.1 

12.4 

Nov  90 

09:35:00 

8.6 

5.2 

0.1 

110.6 

12.1 

Nov  90 

09:36:00 

8.2 

5.0 

0.1 

12.3 

Nov  90 

09:37:00 

10.3 

4.6 

0.1 

110.4 

12.6 

Nov  90 

09:38:00 

10.2 

4.7 

0.1 

113.8 

12.6 

Nov  90 

09:39:00 

10.1 

4.5 

0.1 

112.8 

12.8 

Nov  90 

09:40:00 

11.0 

4.3 

0.1 

112.2 

12.8 

Nov  90 

09:41:00 

10.8 

4.7 

0.1 

110.1 

12.6 

Nov  90 

09:42:00 

8.3 

5.0 

0.0 

110.4 

12.3 

Nov  90 

09:43:00 

9.1 

4.7 

0.1 

111.4 

12.5 

Nov  90 

09:44:00 

9.9 

4.9 

0.0 

108.8 

12.4 

Nov  90 

09:45:00 

8.9 

5.1 

0.0 

108.1 

12.2 

Nov  90 

09:46:00 

74.7 

5.5 

1.9 

97.6 

11.9 

Nov  90 

09:47:00 

108.4 

2.6 

0.1 

112.0 

14.2 

Nov  90 

09:48:00 

24.1 

3.5 

0.1 

115.8 

13.5 

Nov  90 

09:49:00 

12.8 

4.4 

0.0 

108.5 

12.7 

Nov  90 

09:50:00 

7.5 

5.8 

0.0 

104.8 

11.6 

Nov  90 

09:51:00 

7.8 

5.0 

0.0' 

109.3 

12.3 

Nov  90 

09:52:00 

8.9 

4.8 

0.0 

109.0 

12.4 

Nov  90 

09:53:00 

8.1 

5.2 

0.0 

109.1 

12.1 

Nov  90 

09:54:00 

8.1 

5.0 

0.0 

109.2 

12.3 

Nov  90 

09:55:00 

8.0 

5.2 

0.0 

108.3 

12.2 

Nov  90 

09:56:00 

7.5 

5.2 

0.0 

106.4 

12.1 

Nov  90 

09:57:00 

8.7 

4.7 

0.0 

109.5 

12.5 

Nov  90 

09:58:00 

9.1 

4.8 

0.0 

108.4 

12.4 

Nov  90 

09:59:00 

10.9 

4.3 

0.0 

112.7 

12.9 

90 

10:00:00 

11.5 

90 

10:01:00 

8.3 

90 

10:02:00 

8.9 

90 

10:03:00 

10.1 

90 

10:04:00 

9.7 

90 

10:05:00 

8.0 

90 

10:06:00 

8.0 

90 

10:07:00 

8.0 

90 

10:08:00 

9.4 

90 

10:09:00 

7.2 

90 

10:10:00 

8.0 

90 

10:11:00 

8.6 

90 

10:12:00 

8.1 

90 

10:13:00 

8.2 

90 

10:14:00 

9.0 

90 

10:15:00 

11.0 

90 

10:16:00 

10.4 

90 

10:17:00 

87.8 

90 

10:18:00 

22.0 

90 

10:19:00 

14.3 

90 

10:20:00 

8.8 

90 

10:21:00 

10.5 

90 

10:22:00 

11.4 

90 

10:23:00 

11.7 

90 

10:24:00 

11.5 

90 

10:25:00 

10.7 

90 

10:26:00 

10.8 

90 

10:27:00 

14.2 

90 

10:28:00 

14.9 

90 

10:29:00 

16.1 

90 

10:30:00 

15.3 

90 

10:31:00 

11.9 

90 

10:32:00 

10.8 

90 

10:33:00 

12.7 

90 

10:34:00 

12.4 

90 

10:35:00 

11.0 

90 

10:36:00 

11.2 

90 

10:37:00 

12.1 

90 

10:38:00 

12.4 

90 

10:39:00 

10.4 

90 

10:40:00 

12.8 

90 

10:41:00 

12.9 

90 

10:42:00 

10.6 

90 

10:43:00 

9.7 

90 

10:44:00 

8.6 

90 

10:45:00 

9.6 

90 

10:46:00 

8.6 

90 

10:47:00 

10.5 

90 

10:48:00 

9.8 

90 

10:49:00 

9.6 

90 

10:50:00 

10.5 

90 

10:51:00 

11.4 

90 

10:52:00 

11.1 

90 

10:53:00 

9.7 

90 

10:54:00 

10.8 

90 

10:55:00 

16.1 

90 

10:56:00 

11.1 

Nov  90 

10:57:00 

8.6 

90 

10:58:00 

12.9 

90 

10:59:00 

21.9 

90 

11:00:00 

17.1 

90 

11:01:00 

9.6 

90 

11:02:00 

13.6 

90 

11:03:00 

48.9 

90 

11:04:00 

628.6 

90 

11:05:00 

927.5 

90 

11:06:00 

704.8 

90 

11:07:00 

491.8 

90 

11:08:00 

252.5 

90 

11:09:00 

203.3 

90 

11:10:00 

139.8 

90 

11:11:00 

70.7 

90 

11:12:00 

25.2 

90 

11:13:00 

11.9 

90 

11:14:00 

10.1 

90 

11:15:00 

8.1 

Nov  90 

11:16:00 

7.7 

Nov  90 

11:17:00 

7.3 

Nov  90 

11:18:00 

8.6 

4.7 

0.0 

110.3 

4.9 

0.0 

110.5 

4.8 

0.0 

107.7 

4.7 

0.0 

109.7 

4.9 

0.0 

107.6 

4.9 

0.0 

110.8 

4.8 

0.0 

110.2 

4.9 

0.0 

110.4 

4.7 

•0.0 

110.5 

5.2 

0.0 

109.1 

5.0 

0.0 

109.9 

4.9 

-0.0 

108.5 

5.0 

0.0 

108.5 

4.9 

0.0 

108.4 

4.6 

0.0 

111.2 

4.5 

•0.0 

107.8 

4.7 

1.8 

105.9 

6.4 

1.4 

98.7 

3.6 

0.1 

112.7 

4.5 

0.0 

110.S 

5.0 

0.0 

110.7 

4.4 

0.0 

111.5 

4.4 

0.0 

110.8 

4.3 

0.0 

108.8 

4.4 

0.0 

111.0 

4.4 

0.0 

109.4 

4.4 

0.0 

110.1 

4.0 

0.0 

111.4 

3.9 

0.1 

110.9 

3.9 

0.1 

111.2 

3.9 

0.1 

113.3 

4.4 

0.0 

110.6 

4.3 

0.0 

110.9 

4.1 

0.0 

111.0 

4.2 

0.0 

111.0 

4.4 

0.0 

110.9 

4.4 

0.0 

111.7 

4.1 

0.1 

111.1 

4.3 

0.0 

111.2 

4.5 

0.1 

108.7 

4.1 

0.1 

112.2 

4.2 

0.0 

108.7 

4.5 

0.0 

113.1 

4.6 

0.0 

110.9 

4-7 

0.0 

111.5 

4.6 

0.0 

110.9 

4.6 

0.0 

108.9 

4.6 

0.0 

109.1 

4.5 

0.0 

108.9 

4.8 

0.0 

109.5 

4.5 

0.0 

110.9 

4.4 

0.0 

111,4 

4.4 

0.0 

108.8 

4.8 

0.0 

109.5 

4.3 

0.0 

112.5 

3.9 

0.0 

111.0 

4.5 

0.0 

110.0 

4.8 

0.0 

110.5 

3.9 

0.0 

114.4 

3.4 

0.0 

114.2 

4.0 

0.0 

110.2 

4.7 

0.0 

108.9 

3.9 

0.0 

110.6 

5.0 

1.6 

99.0 

1.8 

0.9 

104.6 

1.3 

1.4 

103.3 

1.6 

0.5 

107.8 

1.7 

0.5 

108.9 

2.1 

0.2 

109.5 

2.1 

0.2 

108.9 

2.4 

0.1 

111.2 

2.8 

0.1 

112.5 

3.9 

0.1 

110.0 

4.3 

0.0 

108.9 

4.6 

0.0 

106.1 

5.1 

0.0 

105.3 

5.2 

0.0 

103.5 

5.2 

0.0 

104.9 

4.7 

0.0 

107.0 

12.6 

12.4 

12.5 

12.6 

12.4 

12.4 

12.5 

12.4 

12.5 

12.1 

12.3 

12.3 

12.3 

12.4 

12.6 

12.7 

12.6 

11.1 

13.5 

12.7 

12.3 

12.8 

12.8 

12.9 

12.8 

12.8 

12.8 

13.2 

13.2 

13.2 

13.2 

12.8 

12.8 

13.0 

12.9 

12.8 

12.7 

13.1 

12.8 

12.7 

13.1 
13.0 

12.7 

12.7 

12.5 

12.6 

12.6 

12.6 

12.7 

12.5 

12.8 

12.8 

12.8 

12.5 

12.9 

13.2 

12.7 

12.4 

13.2 

13.6 

13.1 

12.6 

13.2 

12.2 

15.0 

15.4 

15.1 
15.0 

14.6 

14.5 

14.3 

14.1 

13.2 

12.9 

12.6 

12.3 

12.2 
12.1 

12.6 


1  Nov  90 

11:19:00 

11.6 

4.4  0.0 

107.7 

12.8 

1  Nov  90 

11:20:00 

9.1 

4.6  0.0 

107.4 

12.6 

1  Nov  90 

11:21:00 

9.1 

4.7  0.0 

107.2 

12.6 

1  Nov  90 

11:22:00 

8.4 

4.8  0.0 

108.1 

12.5 

LANEOUT 

1  Nov  90 

11:55:00 

40.7 

5.6  THC 

103.9 

11.3 

1  Nov  90 

11:56:00 

36.5 

5.6  CONTAMINATED 

103.5 

11.4 

1  Nov  90 

11:57:00 

39.8 

5.6  SAMPLE 

104.3 

11.4 

1  Nov  90 

11:58:00 

37.7 

5.6  LINE 

104.7 

11.4 

1  Nov  90 

11:59:00 

35.2 

5.6  DURING 

104.7 

11.3 

1  Nov  90 

12:00:00 

37.9 

5.8  FLAMEOUT 

103.2 

11-2 

1  Nov  90 

12:01:00 

31.1 

6.4 

102.2 

10.7 

1  Nov  90 

12:02:00 

29.6 

6.4 

101.9 

10.7 

1  Nov  90 

12:03:00 

29.5 

6.6 

101.7 

10.6 

1  Nov  90 

12:04:00 

30.6 

6.5 

101.5 

10.7 

1  Nov  90 

12:05:00 

27.6 

6.4 

101.2 

10.7 

1  Nov  90 

12:06:00 

28.2 

6.4 

101.5 

10.7 

1  Nov  90 

12:07:00 

27.0 

6.5 

101.4 

10.7 

1  Nov  90 

12:08:00 

26.4 

6.5 

101.8 

10-7 

1  Nov  90 

12:09:00 

26.6 

6.5 

102.1 

10.7 

1  Nov  90 

12:10:00 

26.3 

6.4 

103.3 

10.7 

1  Nov  90 

12:11:00 

24.5 

6.5 

103.0 

10.7 

1  Nov  90 

12:12:00 

27.7 

6.5 

103.0 

10.6 

1  Nov  90 

12:13:00 

399.3 

2.4 

102.7 

13.8 

1  Nov  90 

12:14:00 

735.6 

4.7 

78.5 

12.0 

1  Nov  90 

12:15:00 

389.2 

9.8 

69.9 

8.4 

1  Nov  90 

12:16:00 

51.7 

9.1 

71.0 

9.0 

1  Nov  90 

12:17:00 

92.2 

9.5 

66.9 

8.6 

1  Nov  90 

12:18:00 

102.2 

9.7 

64.9 

8.5 

1  Nov  90 

12:19:00 

179.9 

9-9 

60.7 

8.2 

1  Nov  90 

12:20:00 

332.7 

10.2 

55.4 

8.0 

1  Nov  90 

12:21:00 

459.8 

10.9 

51.3 

7.5 

1  Nov  90 

12:22:00 

637-4 

2.2 

87.4 

13.4 

1  Nov  90 

12:23:00 

664.8 

3.3 

104.7 

13.1 

1  Nov  90 

12:24:00 

131.3 

5.5 

103.3 

11.4 

1  Nov  90 

12:25:00 

45.9 

6.1 

100.7 

10.9 

1  Nov  90 

12:26:00 

40.2 

7.1 

101.3 

10.2 

1  Nov  90 

12:27:00 

30.2 

5.0 

113.9 

12.0 

1  Nov  90 

12:28:00 

21.4 

5.6 

108.7 

11.5 

1  Nov  90 

12:29:00 

18.7 

5.9 

106.1 

11.3 

1  Nov  90 

12:30:00 

16.2 

6.3 

103.4 

10.9 

1  Nov  90 

12:31:00 

15.0 

6.8 

100.3 

10.5 

1  Nov  90 

12:32:00 

17.4 

7.4 

97.2 

10.1 

1  Nov  90 

12:33:00 

26.5 

7-9 

94.6 

9.7 

1  Nov  90 

12:34:00 

22.5 

6.4 

108.7 

11.0 

1  Nov  90 

12:35:00 

16.3 

5.9 

107.7 

11.3 

1  Nov  90 

12:36:00 

13.9 

6.4 

103.3 

10.8 

1  Nov  90 

12:37:00 

14.1 

6.5 

104.8 

10.8 

1  Nov  90 

12:38:00 

16.4 

7.1 

96.0 

10.3 

1  Nov  90 

12:39:00 

26.0 

8.0 

95.1 

9.6 

1  Nov  90 

12:40:00 

13.6 

7.3 

99.3 

10.2 

1  Nov  90 

12:41:00 

16.1 

7.8 

94.6 

9.8 

1  Nov  90 

12:42:00 

19.5 

7.8 

96.6 

9.9 

1  Nov  90 

12:43:00 

19.2 

7.9 

94.5 

9-7 

1  Nov  90 

12:44:00 

14.1 

7.4 

98.0 

10.1 

1  Nov  90 

12:45:00 

14.7 

5.8 

111.4 

11.5 

1  Nov  90 

12:46:00 

16.3 

5.1 

109.7 

12.1 

1  Nov  90 

12:47:00 

9.1 

6.2 

106.5 

11.1 

1  Nov  90 

12:48:00 

8.9 

6.4 

104.0 

11.0 

^  Nov  90 

12:49:00 

8.5 

6.7 

102.1 

10.7 

1  Nov  90 

12:50:00 

8.6 

7.0 

100.6 

10.5 

1  Nov  90 

12:51:00 

9.6 

7.2 

98.8 

10.4 

FLAMEOUT 

1  Nov  90 

14:41:00 

70.2 

7.9 

95.9 

9.9 

1  Nov  90 

14:42:00 

28.3 

4.8 

112.4 

12.5 

1  Nov  90 

14:43:00 

23.1 

5.3 

108.4 

12.1 

1  Nov  90 

14:44:00 

19.7 

5.8 

105.7 

11.6 

1  Nov  90 

14:45:00 

17.2 

6.0 

105,6 

11.5 

1  Nov  90 

14:46:00 

16.9 

5.8 

107.4 

11.6 

1  Nov  90 

14:47:00 

103.1 

8.2 

76.7 

9.4 

1  Nov  90 

14:48:00 

511.6 

3.0 

96.0 

14.1 

1  Nov  90 

14:49:00 

849.7 

2.0 

88.7 

14.4 

1  Nov  90 

14:50:00 

667.7 

10.9 

56.6 

7.2 

1  Nov  90 

14:51:00 

545.4 

11.2 

57.8 

7.1 

1  Nov  90 

14:52:00 

828.9 

3.3 

100.1 

14.0 

1  Nov  90 

14:53:00 

-21.7 

0.5 

105.0 

16.0 

1  Nov  90 

14:54:00 

80S. 2 

0.8 

111.2 

15.8 

1  Nov  90 

14:55:00 

974.0 

1.0 

114.9 

15.6 

1  Nov  90 

14:56:00 

845.4 

1.2 

119.7 

15.4 

1  MOV  90  14:57:00 
1  Nov  90  14:58:00 
1  Nov  90  14:59:00 
1  Nov  90  15:00:00 
1  Nov  90  15:01:00 
1  Nov  90  15:02:00 
1  Nov  90  15:03:00 
1  Nov  90  15:04:00 
1  Nov  90  15:05:00 
1  Nov  90  15:06:00 
1  Nov  90  15:07:00 
1  Nov  90  15:08:00 
1  Nov  90  15:09:00 
1  Nov  90  15:10:00 
1  Nov  90  15:11:00 
1  Nov  90  15:12:00 
1  Nov  90  15:13:00 
1  Nov  90  15:14:00 
1  Nov  90  15:15:00 
1  Nov  90  15:16:00 
1  Nov  90  15:17:00 
1  Nov  90  15:18:00 
1  Nov  90  15:19:00 
1  Nov  90  15:20:00 
1  Nov  90  15:21:00 
1  Nov  90  15:22:00 
1  Nov  90  15:23:00 
1  Nov  90  15:24:00 
1  Nov  90  15:25:00 
1  Nov  90  15:26:00 
1  Nov  90  15:27:00 
1  Nov  90  15:28:00 
1  Nov  90  15:29:00 
1  Nov  90  15:30:00 
1  Nov  90  15:31:00 
1  Nov  90  15:32:00 
1  Nov  90  15:33:00 
1  Nov  90  15:34:00 
1  Nov  90  15:35:00 
1  Nov  90  15:36:00 
1  Nov  90  15:37:00 
1  Nov  90  15:38:00 
1  Nov  90  15:39:00 
1  Nov  90  15:40:00 
1  Nov  90  15:41:00 
1  Nov  90  15:42:00 
1  Nov  90  15:43:00 
1  Nov  90  15:44:00 
1  Nov  90  15:45:00 
1  Nov  90  15:46:00 
1  Nov  90  15:47:00 
1  Nov  90  15:48:00 
1  Nov  90  15:49:00 
1  Nov  90  15:50:00 

1  Nov  90  15:51:00 
1  Nov  90  15:52:00 
1  Nov  90  15:53:00 
1  Nov  90  15:54:00 
1  Nov  90  15:55:00 
1  Nov  90  15:56:00 
1  Nov  90  15:57:00 
1  Nov  90  15:58:00 
1  Nov  90  15:59:00 
1  Nov  90  16:00:00 
1  Nov  90  16:01:00 

1  Nov  90  16:02:00 
1  Nov  90  16:03:00 
1  Nov  90  16:04:00 

1  Nov  90  16:05:00 
1  Nov  90  16:06:00 
1  Nov  90  16:07:00 
1  Nov  90  16:08:00 
1  Nov  90  16:09:00 
1  Nov  90  16:10:00 
1  Nov  90  16:11:00 
1  Nov  90  16:12:00 
1  Nov  90  16:13:00 
1  Nov  90  16:14:00 
1  Nov  90  16:15:00 


616.2 

1.7 

613.9 

1.3 

536.0 

1.4 

380.8 

1.6 

218.2 

1.8 

258.6 

1.8 

189,7 

2.0 

125.7 

2.2 

167,3 

2.1 

280.0 

1.7 

295.2 

2.3 

40.6 

3.9 

17.9 

4.0 

22.0 

4.5 

357.7 

5.6 

53.5 

0.6 

972,4 

2.5 

363.7 

11.7 

109.0 

2.4 

99.1 

2.5 

96.7 

2.6 

59.8 

2.5 

32.7 

4.0 

12.8 

4.4 

12.8 

4.4 

480.8 

9.5 

291.7 

4.1 

27.1 

3.8 

22.9 

4.2 

19.6 

4.2 

13.5 

4.9 

191.4 

7.5 

973.2 

12.5 

484.6 

7.2 

16.8 

6.6 

588.9 

11.2 

911.8 

10.2 

638.8 

10.3 

349.0 

4.4 

449.7 

8.1 

181.6 

2.9 

40.6 

3.1 

30.2 

3.8 

19.1 

4.0 

17.5 

4.2 

16.0 

4.2 

16.4 

4.2 

16.4 

4.4 

15.0 

4.5 

26.0 

5.1 

83.0 

4.5 

15.7 

4.3 

730.9 

11.8 

496.6 

6.0 

18.4 

4.2 

13.5 

4.5 

13.5 

4.6 

347.7 

8.4 

264.4 

4.5 

298.4 

7.1 

83.9 

4.2 

313.0 

8.3 

556.2 

7.0 

16.7 

5.4 

619.0 

9.7 

80.3 

6.0 

9.7 

6.1 

348.7 

8.2 

55.3 

5.3 

14.1 

5.8 

24.4 

7.8 

244.3 

9.9 

594.8 

8.3 

22.8 

4.6 

57.6 

3.0 

24.9 

4.1 

20.0 

4.4 

50.6 

3.3 

21.4 

3.7 

117.6 

15,0 

119.9 

15.3 

121.1 

15.2 

120.4 

15.0 

123.8 

14.8 

122.2 

14.8 

123.7 

14.7 

123.0 

14.5 

123.3 

14.6 

123.8 

14.9 

119.0 

14.4 

115.2 

13.2 

117.4 

13.2 

106.1 

12.6 

95.4 

11.4 

115.3 

15,7 

79.5 

13.7 

83.3 

7.1 

124.2 

14,4 

124.5 

14.3 

125.0 

14.2 

126.4 

14.2 

117.7 

13.1 

113.9 

12.8 

115.0 

12.8 

64.3 

8.5 

112.8 

13.2 

113.6 

13.4 

113.4 

13.0 

114.0 

13.0 

109,5 

12.4 

68.3 

10.0 

38.6 

5.8 

100.5 

10.7 

97.4 

10.9 

36.8 

6.9 

74.3 

8.1 

56.2 

7.8 

114.1 

13.0 

77.0 

9.7 

115.5 

14.1 

118.2 

13.9 

115.6 

13.3 

115.2 

13,1 

116.4 

13.0 

117.5 

13.0 

113.6 

13.0 

114.8 

12,9 

114.0 

12.8 

106.4 

12.2 

117.5 

12.9 

104.3 

12.8 

40.8 

6.3 

112.4 

11.8 

114.2 

13.0 

114.8 

12.8 

113.9 

12.6 

74.8 

9.4 

112.3 

12.9 

88.3 

10.5 

114.5 

13.0 

60.8 

9.2 

104.4 

10.9 

98.8 

11.9 

72.6 

8.4 

106.7 

11.5 

104.5 

11.4 

82.9 

9.6 

107.8 

12.1 

100.6 

11.6 

89.9 

10.0 

57.0 

8.1 

93.8 

9.7 

111.7 

12,8 

112.8 

13.9 

115.1 

13.2 

111.9 

12.9 

114.3 

13.7 

118.5 

13.4 

Nov  90 

16:16:00 

16.7 

4.0 

118.2 

13.2 

Nov  90 

16:17:00 

57.7 

3.2 
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1  Nov  90  17:50:00 
1  Nov  90  17:51:00 
1  NOV  90  17:52:00 
1  Nov  90  17:53:00 
1  Nov  90  17:54:00 
1  Nov  90  17:55:00 
1  Nov  90  17:56:00 
1  Nov  90  17:57:00 
1  Nov  90  17:58:00 
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1  Nov  90  18:30:00 
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1  Nov  90  18:38:00 
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1  Nov  90  18:45:00 
1  Nov  90  18:46:00 
1  Nov  90  18:47:00 
1  Nov  90  18:48:00 
1  Nov  90  18:49:00 
1  Nov  90  18:50:00 
1  Nov  90  18:51:00 
1  Nov  90  18:52:00 
1  Nov  90  18:53:00 
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95.9 

10.7 

1  Nov  90 

20:23:00 

8.6 

7.0 

94.4 

10.6 

1  Nov  90 

20:24:00 

10.2 

7.2 

92.9 

10.5 

1  Nov  90 

20:25:00 

9.6 

7.1 

94.6 

10.6 

1  Nov  90 

20:26:00 

8.2 

6.7 

98.4 

10.9 

1  Nov  90 

20:27:00 

7.0 

6.5 

99.3 

11.0 

1  Nov  90 

20:28:00 

7.0 

6.6 

97.1 

11.0 

1  Nov  90 

20:29:00 

7.3 

6.4 

98.9 

11.2 

1  Nov  90 

20:30:00 

6.7 

6.2 

101.7 

11.4 

1  Nov  90 

20:31:00 

6.4 

5.9 

103.6 

11.6 
4  4  <1 

1  Nov  90 

20:32:00 

6.8 

5.7 

102.0 

11.8 

1  Nov  90 

20:33:00 

7.0 

5.9 

102.1 

11.6 

1  Nov  90 

20:34:00 

7.0 

6.4 

97.7 

11.1 

1  Nov  90 

20:35:00 

7.0 

6.7 

97.1 

10.9 

1  Nov  90 

20:36:00 

7.0 

6.6 

98.0 

11.0 

1  Nov  90 

20:37:00 

7.0 

6.6 

98.2 

11.0 

1  Nov  90 

20:38:00 

7.5 

6.7 

95.8 

10.9 

1  Nov  90 

20:39:00 

7.9 

6.8 

96.2 

10.8 

1  Nov  90 

20:40:00 

8.5 

6.6 

97 .8 

11.0 

1  Nov  90 

20:41:00 

8.0 

6.6 

98.2 

11.0 

^  Nov  90 

20:42:00 

7.8 

6.5 

97.1 

11.1 

1  Nov  90 

20:43:00 

7.0 

6.4 

99.8 

11.2 

1  Nov  90 

20:44:00 

8.5 

6.7 

94.5 

10.9 

1  Nov  90 

20:45:00 

14.9 

7.0 

97.0 

10.7 

1  Nov  90 

20:46:00 

8.0 

6.8 

95.7 

10.8 

1  Nov  90 

20:47:00 

8.3 

6.9 

96.0 

10.8 

1  Nov  90 

20:48:00 

8.3 

6.8 

97.6 

10.9 

1  Nov  90 

20:49:00 

8.2 

6.7 

97.3 

10.9 

1  Nov  90 

20:50:00 

8.3 

6.9 

94.4 

10.8 

1  Nov  90 

20:51:00 

9.0 

7.0 

95.7 

10.7 

1  Nov  90 

20:52:00 

9.0 

6.8 

97.2 

10.8 

1  Nov  90 

20:53:00 

8.3 

6.7 

96.6 

10.9 

1  Nov  90 

20:54:00 

7.4 

6.3 

98.6 

11.3 

1  Nov  90 

20:55:00 

7.4 

6.2 

100.2 

11.4 

1  Nov  90 

20:56:00 

6.7 

6.3 

98.9 

11.3 

1  Nov  90 

20:57:00 

7.0 

6.4 

97.7 

11.2 

1  Nov  90 

20:58:00 

7.0 

6.3 

98.8 

11.3 

1  Nov  90 

20:59:00 

7.3 

6.1 

101.0 

11.5 

1  Nov  90 

21:00:00 

8.1 

5.8 

102.3 

11.7 

1  Nov  90 

21:01:00 

8.5 

6.0 

101-3 

11.5 

1  Nov  90 

21:02:00 

7.3 

6.5 

97.8 

11.1 

1  Nov  90 

21:03:00 

8.7 

6.8 

95.3 

10.8 

1  Nov  90 

21:04:00 

8.8 

6.7 

98.9 

11.0 

1  Nov  90 

21:05:00 

6.9 

6.6 

95.4 

11.0 

1  Nov  90 

21:06:00 

12.8 

6.7 

97.5 

11.0 

1  Nov  90 

21:07:00 

23.3 

7.1 

92.9 

10.6 

1  Nov  90 

21:08:00 

28.6 

6.5 

97.7 

11.1 

1  Nov  90 

21:09:00 

13.7 

7.1 

93.0 

10.6 

1  Nov  90 

21:10:00 

13.5 

6.9 

94.5 

10.7 

1  Nov  90 

21:11:00 

10.2 

7.2 

91.6 

10.5 

1  Nov  90 

21:12:00 

21.8 

7.4 

93.2 

10.4 

1  Nov  90 

21:13:00 

12.5 

7.7 

88.2 

10.2 

1  Nov  90 

21:14:00 

14.2 

7.6 

90.6 

10.3 

1  Nov  90 

21:15:00 

12.1 

7.4 

93.0 

10.4 

1  Nov  90 

21:16:00 

10.1 

7.3 

92.5 

10.5 

1  Nov  90 

21:17:00 

11-0 

7.3 

93.2 

10.5 

1  Nov  90 

21:18:00 

10.7 

7.3 

93.2 

10.5 

1  Nov  90 

21:19:00 

10-5 

7.1 

94.4 

10.6 

1  Nov  90 

21:20:00 

8.3 

6.8 

95.2 

10.9 

1  Nov  90 

21:21:00 

7.9 

6.7 

96.2 

10.9 

1  Nov  90 

21:22:00 

7.0 

6.7 

96.6 

10.9 

1  Nov  90 

21:23:00 

7.4 

6.5 

96.2 

11.1 

1  Nov  90 

21:24:00 

8.0 

6.5 

97.8 

11.1 

1  Nov  90 

21:25:00 

7.0 

6.7 

96.1 

10.9 

1  Nov  90 

21:26:00 

7.0 

6.5 

97.6 

11.1 

1  Nov  90 

21:27:00 

7.0 

6.3 

98.0 

11.3 

1  Nov  90 

21:28:00 

9.4 

7.0 

93.5 

10.7 

1  Nov  90 

21:29:00 

8.6 

6.8 

96.8 

10.9 

1  Nov  90 

21:30:00 

7.5 

6.8 

95.1 

10.9 

1  Nov  90 

21:31:00 

12.1 

6.6 

96.9 

11.1 

1  Nov  90 

21:32:00 

35.8 

6.6 

95.8 

11.1 

1  Nov  90 

21:33:00 

56.8 

6.7 

95.4 

10-9 

1  Nov  90 

21:34:00 

15.4 

6.9 

92.2 

10.8 

1  NOV  90 

21:35:00 

16.0 

7.3 

93.4 

10.5 

1  Nov  90 

21:36:00 

10.6 

7.3 

91.2 

10.5 

1  Nov  90 

21:37:00 

11.0 

7.4 

93.1 

10.5 

1  Nov  90 

21:38:00 

10.6 

7.3 

91.5 

10.5 

1  Nov  90 

21:39:00 

15.8 

7.6 

89.1 

10.2 

1  Nov  90 

21:40:00 

22.6 

7.6 

89.5 

10.2 

1  Nov  90 

21:41:00 

20.9 

7.9 

85.0 

10.0 

1  Nov  90 

21:42:00 

81.5 

7.6 

87.6 

10.2 

1  Nov  90 

21:43:00 

123.0 

7.9 

88.4 

10.1 

1  Nov  90 

21:44:00 

26.8 

8.1 

85.0 

9.8 

1  Nov  90 

21:45:00 

23.4 

8.0 

87.3 

9.9 

1  Nov  90 

21:46:00 

18.1 

8.0 

86.3 

9.9 

1  Nov  90 

21:47:00 

17.1 

7.9 

87 .3 

10.0 

1  Nov  90 

21:48:00 

13.1 

7.3 

92.5 

10.5 

1  Nov  90 

21:49:00 

191.2 

7.4 

89.3 

10.5 

1  Nov  90 

21:50:00 

71.3 

4.7 

104.2 

12.6 

1  Nov  90 

21:51:00 

9.7 

5.3 

102.4 

12.2 

1  Nov  90 

21:52:00 

8.1 

5.9 

100.6 

11.6 

1  Nov  90 

21:53:00 

8.6 

6.3 

97.2 

11.2 

1  Nov  90 

21:54:00 

11.6 

7.2 

93.9 

10.5 

1  Nov  90 

21:55:00 

8.1 

6.8 

96.0 

10.9 

1  Nov  90 

21:56:00 

7.9 

6.7 

88.6 

10.9 

AVERAGE 

71.1 

5.3 

0.2 

105.2 

12.0 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.1 

0.0 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

257.0 

5.9 

23.8 

241.2 

5.1 

BIAS  CORRECTED  AVG 

69.8 

5.4 

0.2 

109.0 

11.9 

ACETONE  BURN  CONTINUTED  •  NO  BIAS  CHECK  PERFORMED  ON  THE  CEH 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

2  Nov  90 

11:21:00 

32.9 

7.4 

3.4 

95-3 

10.3 

2  Nov  90 

11:22:00 

119.7 

9.1 

3.6 

81.5 

9.2 

2  Nov  90 

11:23:00 

85.2 

9.0 

2.2 

81.6 

9.3 

2  Nov  90 

11:24:00 

56.5 

8.5 

1.3 

88.8 

9.7 

2  Nov  90 

11:25:00 

40.0 

8.3 

1-2 

90.7 

9.9 

2  Nov  90 

11:26:00 

35.1 

8.2 

1.1 

92.0 

10.0 

2  Nov  90 

11:27:00 

34.4 

8.2 

1.1 

91.4 

9.9 

2  Nov  90 

11:28:00 

35.3 

8.2 

1.0 

91.3 

9.9 

2  Nov  90 

11:29:00 

32.4 

8.2 

0.9 

92.0 

10.0 

2  Nov  90 

11:30:00 

34.5 

8.3 

1.0 

90-2 

9.9 

2  Nov  90 

11:31:00 

32.7 

8.2 

0.9 

91.1 

9.9 

2  Nov  90 

11:32:00 

34.7 

8.3 

0.9 

89.3 

9.8 

2  Nov  90 

11:33:00 

43.7 

8.5 

1.0 

88.6 

9.7 

2  Nov  90 

11:34:00 

48.5 

8.6 

1.0 

87.2 

9.6 

2  Nov  90 

11:35:00 

51.2 

8.6 

1.0 

87.3 

9.5 

2  Nov  90 

11:36:00 

55.0 

8.7 

1.1 

87.4 

9.5 

2  Nov  90 

11:37:00 

47.7 

8.5 

0.8 

89.2 

9.6 

2  Nov  90 

11:38:00 

40.8 

8.5 

0.8 

88.5 

9.7 

2  NOV  90 

11:39:00 

37.5 

8.6 

0.7 

88.2 

9.6 

2  Nov  90 

11:40:00 

36.3 

8.6 

0.7 

88.4 

9.6 

2  Nov  90 

11:41:00 

35.5 

8.6 

0.7 

88.1 

9.6 

2  NOV  90 

11:42:00 

44.7 

8.8 

0.7 

85.8 

9.4 

2  Nov  90 

11:43:00 

60.8 

9.0 

1.4 

83.2 

9.2 

2  Nov  90 

11:44:00 

74.5 

9.0 

0.9 

85.4 

9.3 

2  Nov  90 

11:45:00 

55.8 

8.8 

0.9 

85.7 

9.4 

2  Nov  90 

11:46:00 

54.1 

8.7 

0.7 

87.0 

9.4 

2  Nov  90 

11:47:00 

48.7 

8-7 

0.6 

87.1 

9.5 

2  Nov  90 

11:48:00 

47.7 

8.7 

0.7 

86.9 

9.5 

2  Nov  90 

11:49:00 

39.6 

8.4 

0.5 

90.3 

9.7 

2  Nov  90 

11:50:00 

33.0 

8.3 

0.4 

91.4 

9.8 

2  Nov  90 

11:51:00 

32.0 

8.3 

0.5 

90.9 

9.8 

2  Nov  90 

11:52:00 

31.3 

8.3 

0.4 

90.9 

9.8 

2  Nov  90 

11:53:00 

32.0 

8.3 

0.4 

91.2 

9.8 

2  Nov  90 

11:54:00 

32.3 

8.3 

0.4 

90.3 

9.8 

2  Nov  90 

11:55:00 

32.6 

8.3 

0.4 

91.6 

9.8 

2  Nov  90 

11:56:00 

30.1 

8.3 

0.3 

91.6 

9.8 

2  Nov  90 

11:57:00 

32.4 

8.4 

0.4 

91.5 

9.8 

2  Nov  90 

11:58:00 

30.1 

8.3 

0.7 

89.3 

9.8 

2  Nov  90 

11:59:00 

33.4 

8.1 

0.4 

95.0 

10.0 

2  Nov  90 

12:00:00 

15.8 

7.4 

0.5 

99.0 

10.5 

2  Nov  90 

12:01:00 

13.0 

7.2 

0.4 

100.6 

10.6 

2  Nov  90 

12:02:00 

13.3 

7.3 

0.6 

99.4 

10.5 

2  Nov  90 

12:03:00 

17.1 

7.8 

0.4 

96.2 

10.1 

2  Nov  90 

12:04:00 

22.2 

8.1 

0.4 

94.1 

10.0 

2  Nov  90 

12:05:00 

51.3 

9.0 

1.9 

81.6 

9.2 

2  Nov  90 

12:06:00 

85.5 

9.0 

1.0 

91.2 

9.2 

2  Nov  90 

12:07:00 

24.3 

7.8 

0.5 

102.8 

10.0 

2  Nov  90 

12:08:00 

682.2 

7.0 

57.6 

100.9 

10,5 

2  Nov  90 

12:09:00 

118.9 

7.3 

1.4 

105.9 

10.4 

2  Nov  90 

12:10:00 

10.8 

7.4 

0.8 

103.4 

10.2 

2  Nov  90 

12:11:00 

17.1 

7.6 

0.6 

102.6 

10.1 

2  Nov  90 

12:12:00 

22.9 

7.6 

0.6 

100.9 

10.1 

2  Nov  90 

12:13:00 

23.6 

7.4 

0.6 

100.8 

10.3 

2  Nov  90 

12:14:00 

22.1 

7.5 

0.4 

100.3 

10.2 

2  Nov  90 

12:15:00 

15.3 

7.5 

0.4 

100.4 

10.2 

2  Nov  90 

12:16:00 

16.7 

7.5 

0.6 

100.7 

10.2 

2  Nov  90 

12:17:00 

16.8 

7.6 

0.3 

99.7 

10.1 

2  Nov  90 

12:18:00 

15.3 

7.5 

0.2 

99.8 

10.2 

FLAMEOUT 

2  Nov  90 

12:29:00 

81.9 

6.4 

THC 

100.6 

11.0 

2  Nov  90 

12:30:00 

29.7 

6.8  CONTAMINATED 

99.2 

10.7 

2  Nov  90 

12:31:00 

27.8 

6.8 

SAMPLE 

99.5 

10.7 

2  Nov  90 

12:32:00 

24.2 

6.7 

LINE 

98.7 

10.8 

2  Nov  90 

12:33:00 

34.5 

7.2 

DURING 

96.2 

10.4 

2  Nov  90 

12:34:00 

22.0 

6.6 

FLAMEOUT 

101.1 

10.9 

2  Nov  90 

12:35:00 

18.1 

6.5 

101.8 

10.9 

2  Nov  90 

12:36:00 

16.4 

6.6 

101.7 

10.8 

2  Nov  90 

12:37:00 

16.5 

6.6 

102.9 

10.8 

2  Nov  90 

12:38:00 

15.7 

6.6 

101.6 

10.8 

2  Nov  90 

12:39:00 

16.3 

6.8 

99.9 

10.7 

2  Nov  90 

12:40:00 

14.8 

6.7 

101.2 

10.8 

2  Nov  90 

12:41:00 

16.1 

6.5 

103.6 

10.9 

2  Nov  90 

12:42:00 

14.4 

6.4 

103.4 

10.9 

2  Nov  90 

12:43:00 

13.7 

6.6 

100.2 

10.8 

2  Nov  90 

12:44:00 

15.1 

6.6 

101.1 

10.8 

2  Nov  90 

12:45:00 

14.9 

6.4 

103.5 

11.0 

2  Nov  90 

12:46:00 

12.2 

6.2 

103.3 

11.1 

2  Nov  90 

12:47:00 

13.8 

6.6 

100.4 

10.8 

2  Nov  90 

12:48:00 

13.8 

6.6 

101.3 

10.8 

2  Nov  90 

12:49:00 

13.0 

6.6 

101.2 

10.8 

2  Nov  90 

12:50:00 

13.0 

6.5 

101.5 

10.9 

2  Nov  90 

12:51:00 

12.6 

6.3 

103.5 

11.0 

2  Nov  90 

12:52:00 

11.1 

6.4 

104.6 

11.0 

2  Nov  90 

12:53:00 

12.6 

6.4 

105.0 

11.0 

2  Nov  90 

12:54:00 

14.0 

6.4 

105.1 

10.9 

2  Nov  90 

12:55:00 

12.7 

6.3 

106.6 

11.1 

2  Nov  90 

12:56:00 

12.3 

6.2 

107.9 

11.1 

2  Nov  90 

12:57:00 

10.7 

6.1 

108.3 

11.2 

2  Nov  90 

12:58:00 

11.8 

6.2 

107.2 

11.1 

2  Nov  90 

12:59:00 

13.6 

6.2 

108.4 

11.2 

2  Nov  90 

13:00:00 

11.1 

6.1 

108.5 

11.2 

2  Nov  90 

13:01:00 

11.3 

6.2 

108.3 

11.1 

2  Nov  90 

13:02:00 

11.7 

6.2 

108.5 

11.1 

2  Nov  90 

13:03:00 

12.6 

6.3 

107.9 

11.1 

2  Nov  90 

13:04:00 

11.6 

6.2 

109.4 

11.1 

2  Nov  90 

13:05:00 

11.8 

6.2 

109.2 

11.1 

2  Nov  90 

13:06:00 

10.7 

6.2 

108.8 

11.1 

2  Nov  90 

13:07:00 

10.3 

6.1 

109.3 

11.1 

2  Nov  90 

13:08:00 

9.7 

6.1 

108.6 

11.2 

2  Nov  90 

13:09:00 

9.9 

6.4 

106.5 

10.9 

2  Nov  90 

13:10:00 

10.6 

6.2 

108.6 

11.1 

2  Nov  90 

13:11:00 

9.5 

6.2 

107.9 

11.1 

2  Nov  90 

13:12:00 

9.1 

6.1 

108.3 

11.2 

2  Nov  90 

13:13:00 

9.4 

6.2 

106.8 

11.1 

2  Nov  90 

13:14:00 

9.8 

6.4 

106.0 

10.9 

2  Nov  90 

13:15:00 

10.6 

6.2 

107.6 

11.1 

2  Nov  90 

13:16:00 

9.0 

6.0 

108.8 

11.3 

2  Nov  90 

13:17:00 

9.3 

6.3 

105.5 

11.0 

2  Nov  90 

13:18:00 

9.2 

6.4 

106.4 

10.9 

2  Nov  90 

13:19:00 

10.7 

6.4 

106.5 

10.9 

2  Nov  90 

13:20:00 

11.9 

6.4 

107.1 

10.9 

2  Nov  90 

13:21:00 

11.2 

6.2 

110.6 

11.1 

2  Nov  90 

13:22:00 

10.0 

6.2 

110.2 

11.1 

2  Nov  90 

13:23:00 

9.9 

6.1 

110.7 

11.2 

2  Nov  90 

13:24:00 

9.5 

6.1 

112.3 

11.2 

2  Nov  90 

13:25:00 

9.8 

6.1 

112.1 

11.2 

2  Nov  90 

13:26:00 

9.9 

6.2 

111.5 

11.1 

2  Nov  90 

13:27:00 

10.6 

6.2 

112.1 

11.1 

2  Nov  90 

13:28:00 

9.5 

6.2 

110.7 

11.1 

2  Nov  90 

13:29:00 

9.7 

6.2 

109.6 

11.1 

2  Nov  90 

13:30:00 

9.4 

6.2 

109.6 

11,0 

2  Nov  90 

13:31:00 

10.2 

6.4 

108.8 

10.9 

2  Nov  90 

13:32:00 

9.1 

6.2 

109.7 

11.1 

2  Nov  90 

13:33:00 

9.1 

6.2 

109.2 

11.1 

2  Nov  90 

13:34:00 

8-7 

6.3 

108.7 

11.0 

2  Nov  90 

13:35:00 

9.9 

6.4 

108.8 

10.9 

2  Nov  90 

13:36:00 

8.5 

6.3 

109.6 

11.0 

2  Nov  90 

13:37:00 

8.4 

6.3 

110.5 

11.0 

2  Nov  90 

13:38:00 

8.9 

6.2 

110.6 

11.1 

2  Nov  90 

13:39:00 

8.0 

6.3 

109.5 

11.0 

2  Nov  90 

13:40:00 

8.3 

6.2 

109.7 

11.1 

2  Nov  90 

13:41:00 

7.7 

6.2 

108.4 

11.1 

2  Nov  90 

13:42:00 

9.0 

6.5 

105.6 

10.8 

2  Nov  90 

13:43:00 

9.5 

6.5 

107.1 

10.9 

2  Nov  90 

13:44:00 

8.6 

6.3 

110.3 

11.0 

2  Nov  90 

13:45:00 

9.3 

6.3 

110.5 

11.0 

2  Nov  90 

13:46:00 

10.3 

6.4 

110.8 

11.0 

2  Nov  90 

13:47:00 

9.1 

6.2 

111.4 

11.1 

2  Nov  90 

13:48:00 

9.4 

6.3 

110.8 

11.0 

2  Nov  90 

13:49:00 

10.1 

6.3 

110.4 

11.0 

2  Nov  90 

13:50:00 

9.4 

6.3 

111.6 

11.0 

2  Nov  90 

13:51:00 

9.2 

6.3 

109.9 

11.0 

2  Nov  90 

13:52:00 

9.7 

6.3 

109.6 

11.0 

2  Nov  90 

13:53:00 

9.9 

6.3 

109.4 

11.0 

2  Nov  90 

13:54:00 

8.2 

6.2 

111.3 

11.1 

2  Nov  90 

13:55:00 

8.8 

6.1 

111.4 

11.1 

2  Nov  90 

13:56:00 

8.2 

6.1 

113.4 

11.2 

2  Nov  90 

13:57:00 

8.4 

6.3 

110.2 

11.0 

2  Nov  90 

13:58:00 

8.6 

6.1 

112.7 

11.2 

2  Nov  90 

13:59:00 

8.2 

6.1 

112.2 

11.1 

2  Nov  90 

14:00:00 

7.3 

6.2 

111.1 

11.0 

2  Nov  90 

14:01:00 

8.0 

6.3 

110-9 

11-0 

2  Nov  90 

14:02:00 

8.0 

6.2 

109.7 

11.1 

2  Nov  90 

14:03:00 

7.7 

6.2 

110.4 

11-1 

2  Nov  90 

14:04:00 

8.3 

6.3 

109.2 

11.0 

2  Nov  90 

14:05:00 

7.8 

6.4 

107.6 

10.9 

2  Nov  90 

14:06:00 

8.8 

6.4 

108.6 

10.9 

2  Nov  90 

14:07:00 

7.5 

6.1 

110.5 

11.1 

2  Nov  90 

14:08:00 

7.1 

6.1 

108.9 

11.1 

2  Nov  90 

14:09:00 

8.6 

6.5 

107.5 

10.9 

2  Nov  90 

14:10:00 

7.3 

6.2 

110.4 

11.1 

2  Nov  90 

14:11:00 

7.5 

6.2 

111.2 

11.0 

2  Nov  90 

14:12:00 

8.1 

6.2 

110.7 

11.0 

2  Nov  90 

14:13:00 

8.4 

6.2 

111.4 

11.0 

2  Nov  90 

14:14:00 

8.3 

6.2 

111.5 

11.0 

2  Nov  90 

14:15:00 

8.3 

6.2 

112.2 

11.1 

2  Nov  90 

14:16:00 

8.7 

6.2 

112.5 

11.1 

2  Nov  90 

14:17:00 

8.1 

6.1 

112.3 

11.1 

2  Nov  90 

14:18:00 

7.9 

6.2 

112.8 

11.1 

2  Nov  90 

14:19:00 

7.6 

6.1 

113.4 

11.2 

2  Nov  90 

14:20:00 

7.1 

6.1 

113.4 

11.1 

2  Nov  90 

14:21:00 

7.2 

6.1 

112.6 

11-2 

2  Nov  90 

14:22:00 

7.8 

6.1 

111.9 

11.2 

2  Nov  90 

14:23:00 

7.2 

6.1 

110.7 

11.1 

2  Nov  90 

14:24:00 

7.9 

6.1 

111.4 

11.1 

2  Nov  90 

14:25:00 

8.0 

6.4 

107.3 

10.9 

2  Nov  90 

14:26:00 

8.3 

6.2 

109.9 

11.1 

2  Nov  90 

14:27:00 

8.3 

6.0 

111.5 

11.2 

2  Nov  90 

14:28:00 

7.8 

6.1 

110.8 

11.1 

2  Nov  90 

14:29:00 

8.0 

6.1 

112.2 

11.2 

2  Nov  90 

14:30:00 

7.4 

6.1 

111.7 

11.2 

2  Nov  90 

14:31:00 

8.0 

6.1 

111-7 

2  Nov  90 

14:32:00 

7.4 

6.3 

108.3 

2  Nov  90 

14:33:00 

8.3 

6.3 

109.7 

2  Nov  90 

14:34:00 

7.1 

6.1 

109.8 

2  Nov  90 

14:35:00 

7.1 

6.0 

109.3 

2  Nov  90 

14:36:00 

7.3 

6.3 

107.0 

2  Nov  90 

14:37:00 

8.8 

6.2 

109.0 

2  Nov  90 

14:38:00 

6.8 

6.0 

111.0 

2  Nov  90 

14:39:00 

7.8 

6.1 

111.0 

2  Nov  90 

14:40:00 

7.5 

6.0 

111.0 

2  Nov  90 

14:41:00 

8.0 

6.1 

113.2 

2  Nov  90 

14:42:00 

8.0 

6.2 

112-0 

2  Nov  90 

14:43:00 

7.5 

6.1 

112.4 

11.1 

2  Nov  90 

14:44:00 

8.4 

6.3 

111.8 

11.0 

2  Nov  90 

14:45:00 

8.3 

6.1 

112.4 

11.1 

2  Nov  90 

14:46:00 

8.0 

6.0 

112.3 

11.2 

2  Nov  90 

14:47:00 

7.7 

6.0 

112.7 

11.2 

2  Nov  90 

14:48:00 

7.5 

5.9 

112.8 

11.3 

2  Nov  90 

14:49:00 

7.9 

6.2 

110.1 

11.0 

2  Nov  90 

14 

50:00 

8.5 

6.2 

111.6 

11.1 

2  Nov  90 

14 

51:00 

8.0 

6.1 

111.7 

11.1 

2  Nov  90 

14 

52:00 

8.0 

5.9 

113.5 

11.3 

2  Nov  90 

14 

53:00 

7.4 

5.9 

113.0 

11.3 

2  Nov  90 

14 

54:00 

8.0 

6.3 

109.8 

10.9 

2  Nov  90 

14 

55:00 

8.2 

6.1 

111.6 

11.2 

2  Nov  90 

14 

56:00 

11.0 

6.1 

110.3 

11.1 

2  Nov  90 

14 

57:00 

22.0 

6.7 

101.5 

10.6 

2  Nov  90 

14 

58:00 

25.4 

7.1 

103.4 

10.4 

2  Nov  90 

14 

59:00 

22.6 

6.9 

106.7 

10.5 

2  Nov  90 

15 

00:00 

13.0 

6.5 

109.3 

10.8 

2  Nov  90 

15 

01:00 

13.9 

6.5 

107.5 

10.8 

2  Nov  90 

15 

02:00 

13.5 

6.6 

108. 1 

10.8 

2  Nov  90 

15 

03:00 

15.6 

6.6 

108.4 

10.7 

2  Nov  90 

15 

04:00 

13.0 

6.5 

107.9 

10.8 

2  Nov  90 

15 

05:00 

12.6 

6.5 

107.2 

10.8 

2  Nov  90 

15 

06:00 

14.1 

6.6 

108.0 

10.7 

2  Nov  90 

15 

o 
o 
•  • 

15.8 

6.7 

108.5 

10.7 

2  Nov  90 

15 

08:00 

13.6 

6.6 

109.3 

10.7 

2  Nov  90 

15 

09:00 

14.5 

6.6 

110.7 

10.7 

2  Nov  90 

15 

10:00 

13.1 

6.3 

113.4 

10.9 

2  Nov  90 

15 

11:00 

13.4 

6.6 

111.1 

10.7 

2  Nov  90 

15 

12:00 

14.8 

6.6 

111.4 

10.7 

2  Nov  90 

15 

13:00 

14.4 

6.5 

111.7 

10.8 

2  Nov  90 

15 

14:00 

13.8 

6.5 

111.1 

10.8 

2  Nov  90 

15 

15:00 

12.6 

6.2 

113.2 

11.0 

2  Nov  90 

15 

16:00 

12.3 

6.5 

110.6 

10.8 

2  Nov  90 

15 

17:00 

13.0 

6.4 

112.3 

10.9 

2  Nov  90 

15 

18:00 

12.1 

6.3 

112.7 

11.0 

2  Nov  90 

15 

19:00 

12.7 

6.3 

112.9 

10.9 

2  Nov  90 

15 

20:00 

12.4 

6.3 

112.2 

10.9 

2  Nov  90 

15 

21:00 

16.7 

6.9 

107.6 

10.5 

2  Nov  90 

15 

22:00 

14.4 

6.3 

112.6 

10.9 

2  Nov  90 

15 

23:00 

13.6 

6.6 

107.4 

10.7 

2  Nov  90 

15 

24:00 

15.9 

6.7 

108.9 

10.7 

2  Nov  90 

15 

25:00 

15.5 

6.4 

111.4 

10.9 

2  Nov  90 

15 

26:00 

13.7 

6.3 

110.7 

10.9 

2  Nov  90 

15 

27:00 

14.2 

6.6 

108.9 

10.8 

2  Nov  90 

15 

28:00 

15.7 

6.6 

109.9 

10.8 

2  Nov  90 

15 

29:00 

14.3 

6.5 

109.6 

10.8 

2  Nov  90 

15 

30:00 

12.4 

6.4 

112.2 

10.9 

2  Nov  90 

15 

31:00 

11.1 

6.2 

113.5 

11.0 

2  Nov  90 

15 

32:00 

12.2 

6.4 

110.3 

10.8 

2  Nov  90 

15 

33:00 

15.4 

6.7 

111.7 

10.7 

2  Nov  90 

15 

34:00 

11.7 

6.2 

113.7 

11.0 

2  Nov  90 

15 

35:00 

13.2 

6.5 

111.1 

10.7 

2  Nov  90 

15 

36:00 

13.9 

6.5 

113.2 

10.8 

2  Nov  90 

15 

37:00 

14.3 

6.5 

113.3 

10.8 

2  Nov  90 

15 

38:00 

13.6 

6.3 

114.9 

10.9 

2  Nov  90 

15 

39:00 

13.1 

6.3 

113.6 

10.9 

2  Nov  90 

15 

40:00 

16.0 

6.6 

113.2 

10.8 

2  Nov  90 

15 

41:00 

15.3 

6.3 

114.9 

10.9 

2  Nov  90 

15 

42:00 

13.3 

6.4 

111.8 

10.8 

2  Nov  90 

15 

43:00 

14.9 

6.4 

113.4 

10.9 

2  Nov  90 

15 

44:00 

12.1 

6.2 

114.3 

11.0 

2  Nov  90 

15 

45:00 

14.0 

6.3 

112.8 

10.9 

2  Nov  90 

15 

46:00 

16.8 

6.7 

108.4 

10.7 

2  Nov  90 

15 

47:00 

15.5 

6.5 

111.3 

10.8 

2  Nov  90 

15 

48:00 

13.9 

6.5 

111.7 

10.8 

2  Nov  90 

15 

49:00 

11.9 

6.2 

112.7 

11.0 

2  Nov  90 

15 

50:00 

13.0 

6.4 

111.3 

10.8 

2  Nov  90 

15 

51:00 

14.4 

6.4 

112.4 

10.9 

2  Nov  90 

15 

52:00 

12.5 

6.3 

112.9 

10.9 

2  Nov  90 

15 

53:00 

13.1 

6.3 

112.9 

10.9 

2  Nov  90 

15 

54:00 

12.6 

6.3 

112.2 

10.9 

2  Nov  90 

15 

55:00 

13.3 

6.3 

111.6 

10.9 

2  Nov  90 

15 

56:00 

12.7 

6.4 

111.5 

10.9 

2  Nov  90 

15 

57:00 

14.9 

6.4 

111.8 

10.9 

2  Nov  90 

15 

58:00 

13.3 

6.4 

111.4 

10.9 

2  Nov  90 

15 

59:00 

14.3 

6.5 

111.4 

10.8 

2  Nov  90 

16 

00:00 

14.6 

6.5 

112.1 

10.8 

2  Nov  90 

16 

01:00 

13.4 

6.3 

114.2 

10.9 

2  Nov  90 

16 

02:00 

12.6 

6.3 

112.9 

10.9 

2  Nov  90 

16 

03:00 

12.1 

6.3 

114.3 

10.9 

2  Nov  90 

16 

04:00 

13.0 

6.3 

114.5 

10.9 

2  Nov  90 

16 

05:00 

14.6 

6.4 

112.5 

10.8 

2  Nov  90 

16 

06:00 

13.4 

6.4 

112.5 

10.9 

2  Nov  90 

16 

07:00 

13.1 

6.4 

111.5 

10.9 

2  Nov  90 

16 

08:00 

15.0 

6.4 

112.0 

10.9 

2  Nov  90 

16:09:00 

12.5 

2  Nov  90 

16:10:00 

13.4 

2  Nov  90 

16:11:00 

16.7 

2  Nov  90 

16:12:00 

14.3 

2  Nov  90 

16:13:00 

14.2 

2  Nov  90 

16:14:00 

13.3 

2  Nov  90 

16:15:00 

13.8 

2  Nov  90 

16:16:00 

14.7 

2  Nov  90 

16:17:00 

11.6 

2  Nov  90 

16:18:00 

11.2 

2  Nov  90 

16:19:00 

12.6 

2  Nov  90 

16:20:00 

12.5 

2  Nov  90 

16:21:00 

12.8 

2  Nov  90 

16:22:00 

14.1 

2  Nov  90 

16:23:00 

14.0 

2  Nov  90 

16:24:00 

13.7 

2  Nov  90 

16:25:00 

13.6 

2  Nov  90 

16:26:00 

14.0 

2  Nov  90 

16:27:00 

13.8 

2  Nov  90 

16:28:00 

14.4 

2  Nov  90 

16:29:00 

13.2 

2  Nov  90 

16:30:00 

13.2 

2  Nov  90 

16:31:00 

15.0 

2  Nov  90 

16:32:00 

12.9 

2  Nov  90 

16:33:00 

11.9 

2  Nov  90 

16:34:00 

15.1 

2  Nov  90 

16:35:00 

15.1 

2  Nov  90 

16:36:00 

11.4 

2  Nov  90 

16:37:00 

13.0 

2  Nov  90 

16:38:00 

12.1 

2  Nov  90 

16:39:00 

12.6 

2  Nov  90 

16:40:00 

12.7 

2  Nov  90 

16:41:00 

13.0 

2  Nov  90 

16:42:00 

15.7 

2  Nov  90 

16:43:00 

13.9 

2  Nov  90 

16:44:00 

13.2 

2  Nov  90 

16:45:00 

12.2 

2  Nov  90 

16:46:00 

13.1 

2  Nov  90 

16:47:00 

13.7 

2  Nov  90 

16:48:00 

13.1 

2  Nov  90 

16:49:00 

14.3 

2  Nov  90 

16:50:00 

14.3 

2  Nov  90 

16:51:00 

11.3 

2  Nov  90 

16:52:00 

15.0 

2  Nov  90 

16:53:00 

14.1 

2  Nov  90 

16:54:00 

11.3 

2  Nov  90 

16:55:00 

16.2 

2  Nov  90 

16:56:00 

11.8 

2  Nov  90 

16:57:00 

15.1 

2  Nov  90 

16:58:00 

15.7 

2  Nov  90 

16:59:00 

13.0 

2  Nov  90 

17:00:00 

15.4 

2  Nov  90 

17:01:00 

13.6 

2  Nov  90 

17:02:00 

15.9 

2  Nov  90 

17:03:00 

10.9 

2  Nov  90 

17:04:00 

15.4 

2  Nov  90 

17:05:00 

12.1 

2  Nov  90 

17:06:00 

15.6 

AVERAGE 

18.8 

TEST  NUMBER  5-3.6  POUNDS  OF  TNT 
NOTE  :  SLURRY 


DATE 

TIME 

CHANNEL  #17 
ID:  CO 

UNIT:  PPM 

CHANNEL  #19 
ID:  02 

UNIT:  PCT 

CHANNEL  #20 
ID:  THC 

UNIT:  PPM 

CHANNEL  #21 
ID:  NOX 

UNIT:  PPM 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

Oct  90 

23:35:00 

18.8 

6.5 

0.4 

149.9 

10.9 

Oct  90 

23:36:00 

17.5 

6.5 

0.4 

149.0 

10.8 

Oct  90 

23:37:00 

14.3 

6.0 

0.5 

156.0 

11.3 

Oct  90 

23:38:00 

14.8 

6.2 

0.5 

156.0 

11.1 

Oct  90 

23:39:00 

13.7 

6.4 

0.5 

155.5 

10.9 

Oct  90 

23:40:00 

14.8 

6.6 

0.5 

153.2 

10.8 

Oct  90 

23:41:00 

17.2 

6.4 

0.5 

155.8 

10.9 

Oct  90 

23:42:00 

14.8 

6.7 

0.5 

154.6 

10.8 

Oct  90 

23:43:00 

18.1 

6.9 

0.5 

155.0 

10.6 

Oct  90 

23:44:00 

18.5 

6.7 

0.4 

154.9 

10.7 

Oct  90 

23:45:00 

17.4 

7.0 

0.4 

153.1 

10.5 

Oct  90 

23:46:00 

17.5 

6.9 

0.4 

147.9 

10.5 

Oct  90 

23:47:00 

16.2 

6.5 

0,4 

147.0 

10.7 

Oct  90 

23:48:00 

19.5 

5.8 

0.4 

152.7 

11.4 

Oct  90 

23:49:00 

13.3 

6.4 

0.4 

155.3 

10.9 

Oct  90 

23:50:00 

18.2 

6.4 

0.4 

155.4 

10.9 

Oct  90 

23:51:00 

19.1 

6.7 

0.4 

155.0 

10.8 

Oct  90 

23:52:00 

19.6 

6.7 

0.4 

153.4 

10.7 

Oct  90 

23:53:00 

18.1 

6.4 

0.4 

155.1 

10.9 

Oct  90 

23:54:00 

22.5 

6.9 

1.0 

151.1 

10.6 

Oct  90 

23:55:00 

22.1 

7.3 

0.7 

148.9 

10.3 

Oct  90 

23:56:00 

30.1 

7.6 

0.8 

148.6 

10.0 

Oct  90 

23:57:00 

33.0 

6.7 

0.7 

150.4 

10.6 

Oct  90 

23:58:00 

31.2 

7.1 

0.6 

147.4 

10.5 

Oct  90 

23:59:00 

67.0 

8.1 

1.1 

128.3 

9.5 

.AMEOUT 

Nov  90 

00:05:00 

21.6 

7.0 

0.9 

151.0 

10.4 

Nov  90 

00:06:00 

17.8 

7.3 

0.7 

149.5 

10.3 

Nov  90 

00:07:00 

19.2 

7.6 

0.9 

147.6 

10.1 

Nov  90 

00:08:00 

22.1 

8.0 

0.8 

143.6 

9.8 

Nov  90 

00:09:00 

31.6 

8.2 

0.7 

141.6 

9.6 

Nov  90 

00:10:00 

27.4 

8.3 

0.4 

141.8 

9.5 

Nov  90 

00:11:00 

31.6 

8.1 

0.6 

142.9 

9.7 

Nov  90 

00:12:00 

24.2 

8.1 

0.4 

143.6 

9.7 

Nov  90 

00:13:00 

26.7 

8.4 

0.6 

142.7 

9.5 

Nov  90 

00:14:00 

38.2 

8.3 

0.4 

140.8 

9.5 

Nov  90 

00:15:00 

32.1 

8.2 

0.4 

140.7 

9.6 

Nov  90 

00:16:00 

27.1 

8.3 

0.4 

141.0 

9.5 

Nov  90 

00:17:00 

36.0 

8.2 

0.5 

141.2 

9.6 

Nov  90 

00:18:00 

41.8 

8.4 

0.4 

140.3 

9.4 

Nov  90 

00:19:00 

38.3 

8.5 

0.3 

139.9 

9.4 

Nov  90 

00:20:00 

40.9 

8.8 

0.5 

138.0 

9.1 

Nov  90 

00:21:00 

61.1 

9.0 

0.6 

134.8 

9.0 

Nov  90 

00:22:00 

63,4 

9.3 

1.1 

131.4 

8.7 

Nov  90 

00:23:00 

84.7 

9.3 

0.9 

130.9 

8.7 

Nov  90 

00:24:00 

139.2 

10.0 

4.7 

119.9 

8.2 

Nov  90 

00:25:00 

207.9 

9.8 

3.9 

122.8 

8.2 

Nov  90 

00:26:00 

143.8 

9.6 

1.7 

128.8 

8.4 

Nov  90 

00:27:00 

124.0 

9.7 

19.1 

125.0 

8.4 

AMEOUT 

Nov  90 

00:37:00 

16.9 

5.2 

2.5 

154.1 

11.9 

Nov  90 

00:38:00 

15.9 

5.5 

2.2 

155.6 

11.7 

NOV  90 

00:39:00 

14.9 

5.8 

1.8 

155.0 

11.4 

Nov  90 

00:40:00 

13.5 

5.9 

1.6 

153.5 

11.3 

Nov  90 

00:41:00 

13.1 

6.0 

1.4 

155.2 

11,2 

Nov  90 

00:42:00 

12.4 

6.2 

1.2 

156.8 

11.1 

Nov  90 

00:43:00 

11.6 

6.2 

1.1 

152.5 

11.0 

Nov  90 

00:44:00 

12.2 

6.2 

1.2 

152.8 

11.0 

Nov  90 

00:45:00 

12.8 

6.2 

1.1 

152.6 

11.1 

Nov  90 

00:46:00 

12.8 

6.2 

0.9 

150.9 

11.1 

Nov  90 

00:47:00 

12.4 

6.2 

0.9 

152.1 

11.0 

Nov  90 

00:48:00 

11.8 

6.4 

0.8 

153.0 

10.9 

Nov  90 

00:49:00 

11.8 

6.3 

0.8 

151.6 

10.9 

Nov  90 

00:50:00 

13.7 

6.4 

0.7 

151.1 

10.9 

Nov  90 

00:51:00 

11.9 

6.5 

0.7 

151.2 

10.8 

Nov  90 

00:52:00 

13.2 

6.7 

0.6 

150.1 

10.7 

Nov  90 

00:53:00 

10.1 

6.7 

0.6 

150.3 

10.7 

Nov  90 

00:54:00 

13.5 

6.8 

1.2 

148.8 

10.6 

Nov  90 

00:55:00 

15.6 

6.8 

0.8 

149.0 

10.6 

Nov  90 

00:56:00 

15.2 

6.7 

0.7 

149.4 

10.7 

Nov  90 

00:57:00 

14.8 

6.9 

0.6 

148.5 

10.6 

Nov  90 

00:58:00 

17.6 

7.3 

0.6 

145.5 

10.3 

1 

Nov  90 

00:59:00 

14.9 

6,2 

0.6 

148.2 

10.9 

1 

Nov  90 

01:00:00 

13.1 

4.3 

0.7 

148.2 

12.5 

1 

Nov  90 

01:01:00 

21.2 

3.9 

0.7 

144.2 

12.9 

1 

Nov  90 

01:02:00 

32.6 

3.4 

0.7 

1U.4 

13.3 

1 

Nov  90 

01:03:00 

26.4 

4.3 

0.6 

149.5 

12.7 

1 

Nov  90 

01:04:00 

13.7 

4.7 

0.6 

150.7 

12.3 

1 

Nov  90 

01:05:00 

12.6 

5.8 

0.6 

151.7 

11.7 

1 

Nov  90 

01:06:00 

25.9 

7.7 

0.7 

148.3 

10.0 

1 

Nov  90 

01:07:00 

31.1 

7.7 

0.6 

146.3 

9.9 

1 

Nov  90 

01:08:00 

24.7 

7.7 

0.6 

144.2 

9.9 

1 

Nov  90 

01:09:00 

30.6 

8.2 

1.1 

140.8 

9.6 

1 

Nov  90 

01:10:00 

62.6 

8.7 

0.8 

136.1 

9.2 

1 

Nov  90 

01:11:00 

46.1 

8.6 

0.7 

139.2 

9.3 

1 

Nov  90 

01:14:00 

23.3 

7.8 

0.3 

142.0 

9.9 

1 

Nov  90 

01:15:00 

25.8 

7.8 

0.4 

142.4 

9.9 

1 

Nov  90 

01:16:00 

26.4 

7.8 

0.3 

143.9 

9.9 

1 

Nov  90 

01:17:00 

18.5 

7.7 

0.2 

143.5 

9.9 

1 

Nov  90 

01:18:00 

30.5 

8,0 

0.4 

140.1 

9.7 

1 

Nov  90 

01:19:00 

28.1 

7.7 

0.3 

143.3 

9.9 

1 

Nov  90 

01:20:00 

22.8 

7.6 

0.4 

142.1 

10.1 

1 

Nov  90 

01:21:00 

24.7 

7.6 

0.5 

143.2 

10.0 

FLAMEOUT 

1 

Nov  90 

01:31:00 

18.5 

7.4 

0.1 

145.8 

10.1 

1 

Nov  90 

01:32:00 

17.4 

7.3 

0.0 

143.8 

10.3 

1 

Nov  90 

01:33:00 

15.9 

7.6 

0.0 

145.4 

10.0 

1 

Nov  90 

01:34:00 

16.8 

7.8 

0.0 

143.4 

9.9 

1 

Nov  90 

01:35:00 

17.9 

7.7 

0.0 

143.4 

9.9 

1 

Nov  90 

01:36:00 

16.4 

7.4 

0.1 

144.3 

10.2 

1 

Nov  90 

01:37:00 

16.6 

7.6 

0,0 

145.0 

10.0 

1 

Nov  90 

01:38:00 

17.4 

8.0 

0.1 

140.8 

9.8 

1 

Nov  90 

01:39:00 

68.9 

7.1 

26.4 

137.0 

10.0 

1 

Nov  90 

01:40:00 

619.3 

5.9 

40.3 

99.7 

11.5 

1 

Nov  90 

01:41:00 

583.5 

4.9 

101.4 

103.5 

10.6 

1 

Nov  90 

01:42:00 

180.7 

6.0 

13.4 

153.9 

11.5 

1 

Nov  90 

01:43:00 

46.1 

7.0 

1.1 

153.6 

10.4 

1 

Nov  90 

01:44:00 

19.1 

6.8 

0.5 

152.9 

10.6 

1 

Nov  90 

01:45:00 

19.1 

6.8 

0.4 

153.3- 

10.6 

1 

Nov  90 

01:46:00 

15.5 

6.8 

0.4 

152.0 

10.6 

1 

Nov  90 

01:47:00 

25.1 

6.6 

0.3 

151.9 

10.7 

1 

Nov  90 

01:48:00 

19.8 

6.6 

0.3 

152.7 

10.8 

1 

Nov  90 

01:49:00 

20.0 

6.6 

0.2 

152.7 

10.8 

1 

Nov  90 

01:50:00 

18.3 

6.5 

0.2 

153.6 

10.9 

1 

Nov  90 

01:51:00 

17.8 

6.6 

0.3 

152.6 

10.8 

1 

Nov  90 

01:52:00 

14.6 

6.8 

0.2 

153.9 

10.7 

1 

Nov  90 

01:53:00 

15.7 

6.8 

0.1 

154.4 

10.6 

1 

Nov  90 

01:54:00 

16.6 

6.7 

0.1 

153.6 

10.7 

1 

Nov  90 

01:55:00 

17.0 

6.8 

0.1 

151.0 

10.6 

1 

Nov  90 

01:56:00 

15.9 

6.9 

0.1 

150.8 

10.6 

1 

Nov  90 

01:57:00 

13.8 

6.8 

0.1 

152.3 

10.6 

1 

Nov  90 

01:58:00 

19.5 

6.9 

0,1 

150.7 

10.5 

1 

Nov  90 

01:59:00 

20.6 

7.0 

0.1 

149.5 

10.5 

1 

Nov  90 

02:00:00 

16.4 

7.3 

0.2 

149.4 

10.3 

1 

Nov  90 

02:01:00 

30.9 

7.6 

0.2 

146.5 

10.1 

1 

Nov  90 

02:02:00 

29.0 

7.6 

0.1 

145.7 

10.0 

1 

Nov  90 

02:03:00 

24.1 

7.5 

0.1 

146.8 

10.1 

1 

Nov  90 

02:04:00 

21.4 

7.4 

0.0 

148.8 

10.2 

1 

Nov  90 

02:05:00 

21.8 

7.4 

0.2 

148.9 

10.2 

1 

Nov  90 

02:06:00 

35.7 

7.8 

0.4 

145.5 

9.9 

1 

Nov  90 

02:07:00 

41.1 

7.8 

0.3 

145.0 

9.9 

1 

Nov  90 

02:08:00 

33.8 

7.7 

0.2 

146.3 

9.9 

1 

Nov  90 

02:09:00 

35.3 

7.9 

0.2 

145.3 

9.8 

1 

Nov  90 

02:10:00 

33.4 

7.6 

0.1 

146.5 

10.0 

1 

Nov  90 

02:11:00 

20.6 

7.6 

0.0 

147.0 

10.1 

1 

Nov  90 

02:12:00 

24.8 

7.4 

0.1 

147.4 

10.1 

1 

Nov  90 

02:13:00 

28.4 

7.4 

0.1 

145.5 

10.2 

1 

Nov  90 

02:14:00 

33.2 

7.5 

0.1 

145.5 

10.1 

1 

Nov  90 

02:15:00 

33.8 

7.5 

0.2 

146.2 

10.1 

1 

Nov  90 

02:16:00 

32.7 

7.8 

0.1 

145.0 

9.9 

1 

Nov  90 

02:17:00 

36.9 

7.9 

0.1 

144.5 

9.8 

1 

Nov  90 

02:18:00 

36.3 

8.0 

0.2 

143.2 

9.8 

1 

Nov  90 

02:19:00 

41.2 

8.2 

0.4 

141.0 

9.7 

1 

Nov  90 

02:20:00 

54.7 

8.6 

0.5 

135.6 

9.3 

1 

Nov  90 

02:21:00 

57.0 

8.4 

0.3 

138.9 

9.4 

1 

Nov  90 

02:22:00 

50.1 

8.6 

0.6 

135.8 

9.3 

1 

Nov  90 

02:23:00 

171.0 

9.0 

58.5 

110.9 

8.7 

1 

Nov  90 

02:24:00 

658.3 

7.3 

18.2 

98.4 

10.2 

1 

Nov  90 

02:25:00 

271.8 

6.2 

71.6 

99.8 

10.1 

1 

Nov  90 

02:26:00 

427.9 

4.7 

38.7 

146.4 

12.2 

1 

Nov  90 

02:27:00 

85.0 

7.0 

3.6 

149.7 

10.4 

1  Nov  90 

02:28:00 

23.8 

6.9 

2.0 

150.3 

10.5 

1  Nov  90 

02:29:00 

20.2 

6.7 

1.4 

149.4 

10.7 

1  Nov  90 

02:30:00 

18.1 

6.6 

1.1 

151,4 

10.8 

1  Nov  90 

02:31:00 

19.1 

6.5 

0.8 

152.2 

10.8 

1  Nov  90 

02:32:00 

14.5 

6.5 

0,7 

152.9 

10.8 

1  Nov  90 

02:33:00 

18.0 

6.5 

0.6 

151.1 

10.8 

1  Nov  90 

02:34:00 

17.1 

6.5 

0.5 

151.3 

10,8 

1  Nov  90 

02:3S:00 

15.7 

6.5 

0.4 

150.6 

10.8 

1  Nov  90 

02:36:00 

14.7 

6.6 

0.4 

150.2 

10.8 

1  Nov  90 

02:37:00 

16.5 

6.7 

0.3 

150.9 

10.7 

1  Nov  90 

02:38:00 

18.4 

6.7 

0.3 

149.7 

10.7 

1  Nov  90 

02:39:00 

22.6 

6.9 

0.3 

148.5 

10.6 

1  Nov  90 

02:40:00 

16.0 

6.9 

0.4 

148.1 

10.5 

1  Nov  90 

02:41:00 

17.5 

6.9 

0.3 

149.7 

10.6 

1  Nov  90 

02:42:00 

14.6 

6.9 

0.1 

149.6 

10.6 

1  Nov  90 

02:43:00 

18.6 

7.1 

0.2 

147.7 

10.4 

1  Nov  90 

02:44:00 

17.7 

6.9 

0.1 

149.0 

10.6 

1  Nov  90 

02:45:00 

17.5 

6.8 

0,2 

148.8 

10.6 

1  Nov  90 

02:46:00 

20.7 

7.0 

0.1 

147.4 

10.5 

1  Nov  90 

02:47:00 

23.0 

6.8 

0.2 

147.1 

10.6 

1  Nov  90 

02:48:00 

24.7 

6.6 

0.2 

148. 1 

10.8 

1  Nov  90 

02:49:00 

19.7 

6.9 

0.2 

146.9 

10.6 

1  Nov  90 

02:50:00 

23.4 

7.3 

0,2 

146.8 

10.3 

1  Nov  90 

02:51:00 

26.4 

7.4 

0.2 

146.1 

10.2 

1  Nov  90 

02:52:00 

25.6 

7.4 

0.1 

144.4 

10.1 

1  Nov  90 

02:53:00 

21.8 

7.0 

0.1 

147.2 

10.5 

1  Nov  90 

02:54:00 

22.6 

7.1 

0.3 

145.9 

10.4 

1  Nov  90 

02:55:00 

31.0 

6.9 

0.3 

145.9 

10.5 

1  Nov  90 

02:56:00 

30.8 

7.1 

0.0 

147.0 

10.5 

1  Nov  90 

02:57:00 

32.8 

7.2 

0.4 

146.1 

10.3 

1  Nov  90 

02:58:00 

34.3 

7.0 

0.1 

146.2 

10.5 

1  Nov  90 

02:59:00 

26.6 

7.0 

0.2 

146.0 

10.5 

1  Nov  90 

03:00:00 

35.3 

7.2 

0.2 

144.7 

10.4 

1  Nov  90 

03:01:00 

30.7 

7.1 

0.2 

145.9 

10.4 

1  Nov  90 

03:02:00 

36.0 

7.0 

0.2 

145.4 

10.4 

1  Nov  90 

03:03:00 

33.8 

7.2 

0.3 

144.4 

10.4 

1  Nov  90 

03:04:00 

49.0 

7.5 

0.5 

142.1 

10.1 

1  Nov  90 

03:05:00 

48.3 

7.1 

0.2 

143.6 

10.4 

1  Nov  90 

03:06:00 

26.2 

7.3 

0.2 

144.1 

10.3 

1  Nov  90  03:07:00 
PUMP  PROBLEMS 

42.3 

7.3 

0.2 

143.6 

10.2 

1  Nov  90 

05:33:00 

7.6 

7.0 

0.4 

103.4 

10.3 

1  Nov  90 

05:34:00 

7.0 

6.9 

0.5 

103.5 

10.3 

1  Nov  90 

05:35:00 

7.9 

7.0 

0.4 
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10.3 

1  Nov  90 

05:36:00 

7.5 

7.0 

0.5 

102.3 

10.3 

1  Nov  90 

05:37:00 

8.0 

7.0 

0.4 

103.4 

10.3 

1  Nov  90 

05:38:00 

7.6 

6.9 

0.5 

105.3 

10.4 

1  Nov  90 

05:39:00 

7.0 

6.9 

0.5 

105.0 

10.4 

1  Nov  90 

05:40:00 

8.0 

7.0 

0.4 

104.4 

10.3 

1  Nov  90 

05:41:00 

8.0 

7.0 

0.4 

104.7 

10.3 

1  Nov  90 

05:42:00 

8.0 

7.0 

0.4 

103.4 

10.3 

1  Nov  90 

05:43:00 

8.3 

7.0 

0.4 

102.9 

10.2 

1  Nov  90 

05:44:00 

7.1 

7.0 

0,4 

105.1 

10.3 

1  Nov  90 

05:45:00 

7.0 

6.8 

0.4 

106.0 

10.4 

1  Nov  90 

05:46:00 

7.3 

7.0 

0.4 

104.8 

10.3 

1  Nov  90 

05:47:00 

7.0 

6.9 

0.3 

104.7 

10.3 

1  Nov  90 

05:48:00 

7.8 

6.9 

0.4 

104.8 

10.3 

1  Nov  90 

05:49:00 

7.2 

6.9 

0.3 

104.8 

10.3 

1  Nov  90 

05:50:00 
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0.3 
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10.3 
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7.1 
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10.2 

1  Nov  90 
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10.2 
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10.3 

1  Nov  90 

05:58:00 
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10.3 
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1  Nov  90 

06:00:00 
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10.3 

1  Nov  90 

06:01:00 
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7.1 

0.2 
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10.2 

1  Nov  90 

06:02:00 

8.0 

7.1 

0.2 

102.4 

10.2 

1  Nov  90 

06:03:00 

7.4 

7.0 

0.3 
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10.3 

1  Nov  90 

06:04:00 
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7.1 

0.2 

100.9 

10.2 

1  Nov  90 

06:05:00 
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7.0 

0.3 

101.8 

10.2 

1  Nov  90 

06:06:00 

7.0 

7.0 

0.2 

101.8 

10.3 

1  Nov  90 

06:07:00 

7.9 

7.0 

0.3 

102.3 

10.3 

1  Nov  90 

06:08:00 

8.0 

7.0 

0.3 

102.5 

10.3 

1  Nov  90 
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7.1 

0.2 
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10.2 
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7.0 

7.0 

0.2 

103.7 

10.3 

1  Nov  90 

06:13:00 

7.0 

7.0 

0.2 

103.2 

10.3 

1  Nov  90 

06:14:00 

7.0 

7.1 

0.2 

102.3 

10.2 

1  Nov  90 

06:15:00 

7.0 

7.0 

0.2 

104.1 

10.3 

1  Nov  90 

06:16:00 

7.0 

7.0 

0.2 

104.6 

10.3 

1  Nov  90 

06:17:00 

7.0 

6.9 

0.2 

104.6 

10.3 

1  Nov  90 

06:18:00 

7.0 

7.0 

0.2 

104.5 

10.3 

1  Nov  90 

06:19:00 

7.0 

7.2 

0.2 

101.6 

10.2 

1  Nov  90 

06:20:00 

7.8 

7.1 

0.2 

102.7 

10.2 

1  Nov  90 

06:21:00 

7.0 

7.0 

0.2 

103.1 

10.3 

1  Nov  90 

06:22:00 

7.0 

7.1 

0.3 

102.4 

10.2 

1  Nov  90 

06:23:00 

7.0 

7.2 

0.3 

101.6 

10.1 

1  Nov  90 

06:24:00 

7.0 

7.1 

0.2 

102.3 

10,2 

1  Nov  90 

06:25:00 

7.0 

7.1 

0.2 

102.3 

10.2 

1  Nov  90 

06:26:00 

7.3 

7.1 

0.2 

102.8 

10.2 

1  Nov  90 

06:27:00 

7.0 

7.1 

0.2 

103.8 

10.2 

1  Nov  90 

06:28:00 

7.0 

7.1 

0.1 

103.2 

10.2 

1  Nov  90 

06:29:00 

7.0 

7.1 

0.1 

102.5 

10.2 

^  Nov  90 

06:30:00 

7.0 

7.1 

0.1 

102.4 

10.2 

1  Nov  90 

06:31:00 

7.0 

7.1 

0.1 

102.3 

10.2 

1  Nov  90 

06:32:00 

7.0 

7.1 

0.1 

102.5 

10.2 

1  Nov  90 

06:33:00 

7.0 

7.1 

0.1 

103.0 

10,2 

1  Nov  90 

06:34:00 

7.0 

7.0 

0.1 

103,8 

10.3 

^  Nov  90 

06:35:00 

7.0 

7.1 

0.0 

103.7 

10.2 

1  Nov  90 

06:36:00 

7.0 

7.1 

0.0 

103.0 

10.2 

1  Nov  90 

06:37:00 

7.0 

7.0 

0.0 

103.6 

10.3 

1  Nov  90 

06:38:00 

7.0 

7.1 

0.1 

102.7 

10.2 

1  Nov  90 

06:39:00 

7.0 

7.1 

0.0 

102.9 

10.2 

1  Nov  90 

06:40:00 

7.2 

7.1 

0.0 

102.3 

10.2 

1  Nov  90 

06:41:00 

7.0 

7.1 

0.0 

103.0 

10.2 

1  Nov  90 

06:42:00 

7.0 

7.2 

0.0 

102.4 

10.2 

1  Nov  90 

06:43:00 

7.0 

7-2 

0.1 

102.1 

10.2 

1  Nov  90 

06:44:00 

7.8 

7.1 

0.2 

103.0 

10.2 

1  Nov  90 

06:45:00 

6.8 

7.0 

0.2 

104.2 

10.3 

1  Nov  90 

06:46:00 

7.0 

7.1 

0.1 

102.8 

10.2 

1  Nov  90 

06:47:00 

7.2 

7.1 

0.1 

101.9 

10.2 

1  Nov  90 

06:48:00 

7.1 

7.1 

0.1 

102.6 

10.2 

1  Nov  90 

06:49:00 

6.5 

7.0 

0.1 

103.5 

10.3 

1  Nov  90 

06:50:00 

7.0 

7.0 

0.0 

104.4 

10.3 

1  Nov  90 

06:51:00 

7.0 

7.1 

0.0 

103.7 

10.3 

1  Nov  90 

06:52:00 

7.0 

7.2 

0.0 

101.6 

10.2 

1  Nov  90 

06:53:00 

7.0 

7.1 

0.0 

103.9 

10.2 

1  Nov  90 

06:54:00 

7.0 

7.1 

0.0 

102.7 

10.2 

1  Nov  90 

06:55:00 

7.0 

7.1 

0.0 

102.5 

10.2 

1  Nov  90 

06:56:00 

7.0 

7.0 

0.0 

102.9 

10.2 

1  Nov  90 

06:57:00 

7.0 

7.1 

-0.0 

102.5 

10.2 

1  Nov  90 

06:58:00 

7.3 

7.1 

-0.1 

103.2 

10.2 

1  Nov  90 

06:59:00 

7.0 

7.0 

-0.0 

103.5 

10.2 

1  Nov  90 

07:00:00 

6.3 

7.0 

-0.0 

104.5 

10.3 

1  Nov  90 

07:01:00 

6.5 

7.1 

-0.1 

103.9 

10.3 

1  Nov  90 

07:02:00 

7.0 

7.2 

-0.1 

102.0 

10.2 

1  Nov  90 

07:03:00 

6.8 

7.1 

-0.1 

104.0 

10.2 

1  Nov  90 

07:04:00 

6.5 

7.0 

0.1 

104.5 

10.3 

1  Nov  90 

07:05:00 

7.0 

7.0 

0.2 

103.0 

10.3 

1  Nov  90 

07:06:00 

7.0 

7.0 

5.6 

103.4 

10.3 

1  NOV  90 

07:07:00 

7.0 

7.1 

6.5 

103.6 

10.3 

1  Nov  90 

07:08:00 

7.0 

7.0 

3.2 

103.5 

10.3 

1  Nov  90 

07:09:00 

7.0 

7.0 

2.6 

104.2 

10.3 

1  Nov  90 

07:10:00 

6.8 

6.9 

1.6 

104.5 

10.3 

1  Nov  90 

07:11:00 

9.4 

7.5 

1.2 

103.2 

10.0 

AVERAGE 

32.1 

7.1 

1.9 

133.2 

10.3 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

0.0 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

256.9 

5.9 

23.8 

249.0 

5.0 

BIAS  CORRECTED  AVG 

30.9 

7.2 

2.0 

133.7 

10.3 

TITLE:  TEST  NUMBER  5 

NOTE  :  START  STACK  TEST  AT  2335 


DATE 

TIME 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PCT 

UNIT:  PPM 

UNIT;  PPM 

UNIT:  PCT 

31  Oct  90 

23:35:00 

18.8 

6.5 

0.4 

149.9 

10.9 

4  A  O 

31  Oct  90 

23:36:00 

17.5 

6.5 

0.4 

149.0 

10. O 

4  4  T 

31  Oct  90 

23:37:00 

14.3 

6.0 

0.5 

156.0 

11 

4  4  4 

31  Oct  90 

23:38:00 

14.8 

6.2 

0.5 

156.4 

11-1 
in  o 

31  Oct  90 
31  Oct  90 

23:39:00 

23:40:00 

13.7 

14.8 

6.4 

6.6 

0.5 

0.5 

155.5 

153.2 

lu.y 

10.8 
in  o 

31  Oct  90 

23:41:00 

17.2 

6.4 

0.5 

155.8 

lu.y 
in  fi 

31  Oct  90 
31  Oct  90 
31  Oct  90 

23:42:00 

23:43:00 

23:44:00 

14.8 

18.1 

18.5 

6.7 

6.9 

6.7 

0.5 

0.5 

0.4 

154.6 

155.0 

154.9 

10.6 

10.6 

10.7 

in  c 

31  Oct  90 

23:45:00 

17.4 

7.0 

0.4 

153.1 

10.3 

4  n  c 

31  Oct  90 
31  Oct  90 

23:46:00 

23:47:00 

17.5 

16.2 

6.9 

6.5 

0.4 

0.4 

147.9 

147.0 

10-5 

10.7 

31  Oct  90 

23:48:00 

19.5 

5.8 

0.4 

152.7 

11.4 
in  n 

31  Oct  90 

23:49:00 

13.3 

6.4 

0.4 

155.3 

10. y 

in  n 

31  Oct  90 
31  Oct  90 

23:50:00 

23:51:00 

18.2 

19.1 

6.4 

6.7 

0.4 

0.4 

155-4 

155.0 

10. y 

10.8 
in  7 

31  Oct  90 

23:52:00 

19.6 

6.7 

0.4 

153.4 

10-7 

in  o 

31  Oct  90 

23:53:00 

18.1 

6.4 

0.4 

155.1 

10. y 

31  Oct  90 

23:54:00 

22.5 

6.9 

1.0 

151.1 

10.6 
in  7 

31  Oct  90 

23:55:00 

22.1 

7.3 

0.7 

148.9 

10.3 

31  Oct  90 

23:56:00 

30.1 

7.6 

0.8 

148.6 

10.0 

4  A 

31  Oct  90 

23:57:00 

33.0 

6.7 

0.7 

150.4 

10.6 

31  Oct  90 

23:58:00 

31.2 

7.1 

0.6 

147.4 

10.5 

A  C 

31  Oct  90 

23:59:00 

67.0 

8.1 

1.1 

128.3 

9.5 

1  Nov  90 

00:05:00 

21.6 

7.0 

0.9 

151.0 

10.4 

1  Nov  90 

00:06:00 

17.8 

7.3 

0.7 

149.5 

10.3 

1  Nov  90 

00:07:00 

19.2 

7.6 

0.9 

147.6 

10.1 

1  Nov  90 

00:08:00 

22.1 

8.0 

0.8 

143.6 

9.8 

1  Nov  90 

00:09:00 

31.6 

8.2 

0.7 

141 .6 

9.6 

1  Nov  90 

00:10:00 

27.4 

8.3 

0.4 

141.8 

9.5 

1  Nov  90 

00:11:00 

31.6 

8.1 

0.6 

142.9 

9.7 

1  Nov  90 

00:12:00 

24.2 

8.1 

0.4 

143.6 

9.7 

1  Nov  90 

00:13:00 

26.7 

8.4 

0.6 

142.7 

9.5 

1  Nov  90 

00:14:00 

38.2 

8.3 

0.4 

140.8 

9.5 

1  Nov  90 

00:15:00 

32.1 

8.2 

0.4 

140.7 

9.6 

1  Nov  90 

00:16:00 

27.1 

8.3 

0.4 

141.0 

9.5 

1  Nov  90 

00:17:00 

36.0 

8.2 

0.5 

141.2 

9.6 

1  Nov  90 

00:18:00 

41.8 

8.4 

0.4 

140.3 

9.4 

1  Nov  90 

00:19:00 

38.3 

8.5 

0.3 

139.9 

9.4 

1  Nov  90 

00:20:00 

40.9 

8.8 

0.5 

138.0 

9.1 

1  Nov  90 

00:21:00 

61.1 

9.0 

0.6 

134.8 

9-0 

1  Nov  90 

00:22:00 

63.4 

9.3 

1.1 

131.4 

8.7 

1  Nov  90 

00:23:00 

84.7 

9.3 

0.9 

130.9 

8.7 

1  Nov  90 

00:24:00 

139.2 

10.0 

4.7 

119.9 

8.2 

1  Nov  90 

00:25:00 

207.9 

9.8 

3.9 

122.8 

8.2 

1  Nov  90 

00:26:00 

143.8 

9.6 

1.7 

128.8 

8.4 

1  Nov  90 

00:27:00 

124.0 

9.7 

19.1 

125.0 

8.4 

1  Nov  90 

00:37:00 

16.9 

5.2 

2.5 

154.1 

11.9 

1  Nov  90 

00:38:00 

15.9 

5.5 

2.2 

155.6 

11.7 

1  Nov  90 

00:39:00 

14.9 

5.8 

1.8 

155.0 

11.4 

1  Nov  90 

00:40:00 

13.5 

5.9 

1.6 

153.5 

11.3 

1  Nov  90 

00:41:00 

13.1 

6.0 

1.4 

155.2 

11.2 

1  Nov  90 

00:42:00 

12.4 

6.2 

1.2 

156.8 

11.1 

1  Nov  90 

00:43:00 

11.6 

6.2 

1.1 

152.5 

11.0 

1  Nov  90 

00:44:00 

12.2 

6.2 

1.2 

152.8 

11.0 

1  Nov  90 

00:45:00 

12.8 

6.2 

1.1 

152.6 

11.1 

1  Nov  90 

00:46:00 

12.8 

6.2 

0.9 

150.9 

11.1 

1  Nov  90 

00:47:00 

12.4 

6.2 

0.9 

152.1 

11.0 

1  Nov  90 

00:48:00 

11.8 

6.4 

0.8 

153.0 

10.9 

1  Nov  90 

00:49:00 

11.8 

6.3 

0.8 

151.6 

10.9 

1  Nov  90 

00:50:00 

13.7 

6.4 

0.7 

151.1 

10.9 

1  Nov  90 

00:51:00 

11.9 

6.5 

0.7 

151.2 

10.8 

1  Nov  90 

00:52:00 

13.2 

6.7 

0.6 

150.1 

10.7 

1  Nov  90 

00:53:00 

10.1 

6.7 

0.6 

150.3 

10.7 

1  Nov  90 

00:54:00 

13.5 

6.8 

1.2 

148.8 

10.6 

1  Nov  90 

00:55:00 

15.6 

6.8 

0.8 

149.0 

10.6 

1  Nov  90 

00:56:00 

15.2 

6.7 

0.7 

149.4 

10.7 

1  Nov  90 

00:57:00 

14.8 

6.9 

0.6 

148.5 

10.6 

1  Nov  90 

00:58:00 

17.6 

7.3 

0.6 

145.5 

10.3 

1  Nov  90 

00:59:00 

14.9 

6.2 

0.6 

148.2 

10.9 

1  Nov  90 

01:00:00 

13.1 

4.3 

0.7 

148.2 

12.5 

1  Nov  90 

01:01:00 

21.2 

3.9 

0.7 

144.2 

12.9 

1  Nov  90 

01:02:00 

32.6 

3.4 

0.7 

144.4 

13.3 

1  Nov  90 

01:03:00 

26.4 

4.3 

0.6 

149.5 

12.7 

1  Nov  90 

01:04:00 

13.7 

4.7 

0.6 

150.7 

12.3 

1  Nov  90 

01:05:00 

12.6 

5.8 

0.6 

151.7 

11.7 

1  Nov  90 

01:06:00 

25.9 

7.7 

0.7 

148.3 

10.0 

1  Nov  90 

01:07:00 

31.1 

7.7 

0,6 

146.3 

9.9 

1  Nov  90 

01:08:00 

24.7 

7.7 

0.6 

144.2 

9.9 

1  Nov  90 

01:09:00 

30.6 

8.2 

1.1 

140.8 

9.6 

1  Nov  90 

01:10:00 

62.6 

8.7 

0.8 

136.1 

9.2 

1  Nov  90 

01:11:00 

46,1 

8.6 

0.7 

139.2 

9.3 

AVERAGE 

29.9 

7.0 

1.1 

147.0 

10.4 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

250.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

0.2 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

258.0 

5.9 

24.0 

235.0 

5.0 

BIAS  CORRECTED  AVG 

28.7 

7.2 

0.9 

156.4 

10.4 

TEST  T-9 


19  KOVEMBER  1990 


540C/FH 


4/15/91 


TITLE:  RUN  9  •  EXPLOSIVES 
NOTE  :  SLURRY/ACETONE 


DATE 

TINE 

CHANNEL  #17 
ID:  CO 

UNIT;  PPM 

CHANNEL  #19 
ID:  02 

UNIT:  PCT 

CHANNEL  #20 
ID:  THC 

UNIT;  PPM 

CHANNEL  #21 
ID:  NOX 

UNIT:  PPM 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

19  Nov  90 

14 

30:00 

97.7 

6.8 

-0.1 

89.1 

10.2 

19  Nov  90 

14 

31:00 

68.1 

8.0 

-0.1 

85.3 

9.3 

19  Nov  90 

14 

32:00 

48.2 

7.3 

-0.1 

86.0 

9.8 

19  Nov  90 

14 

33:00 

64.0 

7,3 

-0.1 

88.6 

9.9 

19  Nov  90 

14 

34:00 

70.1 

8.1 

-0.1 

84.6 

9.2 

19  Nov  90 

14 

35:00 

41.8 

6.6 

-0.2 

91.0 

10.4 

19  Nov  90 

14 

36:00 

52.3 

8.0 

•0.1 

87 . 1 

9.3 

19  Nov  90 

14 

37:00 

59.5 

8.3 

-0.1 

88.4 

9.1 

19  Nov  90 

14 

38:00 

49.7 

8.1 

-0.1 

88.8 

9.3 

19  Nov  90 

14 

39:00 

52.4 

8.0 

•0.1 

89.2 

9-4 

19  Nov  90 

14 

40:00 

50.4 

8.1 

•0.1 

88.2 

9.3 

19  Nov  90 

14 

41:00 

51.5 

8.0 

-0.1 

88.8 

9.3 

19  Nov  90 

14 

42:00 

45.6 

8.2 

-0.1 

88.1 

9.2 

19  Nov  90 

14 

43:00 

45.7 

8.1 

-0.1 

89.2 

9.3 

19  Nov  90 

14 

44:00 

43.5 

8.0 

-0.1 

89.8 

9.4 

19  Nov  90 

14 

45:00 

49.0 

8.1 

-0.1 

88.5 

9,2 

19  Nov  90 

14 

46:00 

51.9 

8.1 

-0.1 

89.5 

9.2 

19  Nov  90 

14 

47:00 

44.0 

8.0 

-0.1 

89.7 

9.4 

19  Nov  90 

14 

48:00 

48.6 

7.6 

-0.1 

88.3 

9.6 

19  Nov  90 

14 

49:00 

57.6 

7.5 

•0.1 

87 .6 

9.7 

19  Nov  90 

14 

50:00 

48.5 

6.7 

•0.1 

87.2 

10.3 

19  Nov  90 

14 

51:00 

63.0 

7.6 

-0.1 

87.3 

9.6 

19  Nov  90 

14 

52:00 

63.5 

7.4 

•0.1 

86.4 

9.7 

19  Nov  90 

14 

53:00 

62.5 

7.6 

•0.1 

87.4 

9.6 

19  Nov  90 

14 

54:00 

59.0 

7.0 

-0.2 

89.2 

10.1 

19  Nov  90 

14 

55:00 

72.5 

7.9 

•0.1 

85.9 

9,3 

19  Nov  90 

14 

56:00 

56.1 

7.1 

-0.1 

86.7 

9.9 

19  Nov  90 

14 

57:00 

71.4 

7.4 

-0.1 

89.6 

9-8 

19  Nov  90 

14 

58:00 

68.8 

8.1 

-0.1 

84.9 

9.2 

19  Nov  90 

14 

59:00 

47.2 

6.8 

•0.1 

88.1 

10.1 

19  Nov  90 

15 

00:00 

76.6 

7.9 

-0.1 

87.2 

9.4 

19  Nov  90 

15 

01:00 

39.1 

6.6 

•0.1 

89.1 

10.3 

19  Nov  90 

15 

02:00 

42.9 

6.8 

-0.1 

90.2 

10.2 

19  Nov  90 

15 

03:00 

49.5 

7.2 

-0.1 

88.2 

9.9 

19  Nov  90 

15 

04:00 

56.6 

8.2 

•0.1 

87.9 

9.1 

19  Nov  90 

15 

05:00 

53.7 

8.3 

-0.1 

88.5 

9.1 

19  Nov  90 

15 

06:00 

48.7 

8.1 

-0.1 

89.4 

9.2 

19  Nov  90 

15 

07:00 

48.0 

8.0 

-0.1 

89.6 

9.3 

19  Nov  90 

15 

08:00 

44.1 

8.0 

•0.1 

88.9 

9.3 

19  Nov  90 

15 

09:00 

53.8 

8.1 

-0.1 

88.8 

9.2 

19  Nov  90 

15 

10:00 

47.9 

8.0 

-0.1 

89.3 

9.3 

19  Nov  90 

15 

11:00 

45.0 

7.8 

-0.1 

89.1 

9.5 

19  Nov  90 

15 

12:00 

57.7 

7.7 

-0.1 

88.1 

9.6 

19  Nov  90 

15 

13:00 

59.9 

7.4 

-0.1 

89.1 

9.8 

19  Nov  90 

15 

14:00 

52.1 

7.4 

•0.1 

86.2 

9.8 

19  Nov  90 

15 

15:00 

61.3 

7.5 

-0.1 

87.6 

9.7 

19  Nov  90 

15 

16:00 

65.2 

7.3 

-0.1 

85.9 

9.8 

19  Nov  90 

15 

17:00 

64.2 

7.5 

-0.1 

86.9 

9.7 

19  Nov  90 

15 

18:00 

63.1 

7.3 

•0.2 

89.3 

9.9 

19  Nov  90 

15 

19:00 

52.3 

7.7 

-0.1 

84.3 

9.4 

19  Nov  90 

15 

20:00 

63.9 

7.1 

-0.2 

90.3 

10.0 

19  Nov  90 

15 

21:00 

71.2 

8.1 

•0.1 

85.2 

9.2 

19  Nov  90 

15 

22:00 

48.6 

6.9 

-0.1 

86.8 

10.1 

19  Nov  90 

15 

23:00 

76.3 

7.8 

-0.1 

88.0 

9.5 

19  Nov  90 

15 

24:00 

54.2 

7.8 

-0.1 

84.7 

9.4 

19  Nov  90 

15 

25:00 

62.9 

7.0 

-0.1 

88.7 

10.1 

19  Nov  90 

15 

26:00 

45.2 

6.7 

-0.1 

88.6 

10.3 

19  Nov  90 

15 

27:00 

44.5 

6.7 

-0.1 

88.6 

10.3 

19  Nov  90 

15 

28:00 

52.7 

7.6 

-0.1 

86.9 

9.6 

19  Nov  90 

15 

29:00 

65.3 

8.4 

-0.1 

85.5 

9.0 

19  Nov  90 

15 

30:00 

69.6 

8.3 

-0.1 

86.5 

9.1 

19  Nov  90 

15 

31:00 

60.3 

8.2 

-0.1 

87.5 

9.2 

19  Nov  90 

15 

32:00 

53.3 

8.1 

-0.1 

88.5 

9.3 

19  Nov  90 

15 

33:00 

53.9 

8.2 

-0.1 

87.0 

9.2 

19  Nov  90 

15 

34:00 

64.1 

8.3 

-0.1 

86.9 

9.1 

19  Nov  90 

15 

35:00 

54.4 

8.1 

•0.1 

87.8 

9.2 

19  Nov  90 

15 

36:00 

48.2 

8.0 

-0.1 

88.4 

9.3 

19  Nov  90 

15 

37:00 

48.5 

7.8 

-0.1 

87.9 

9.5 

19  Nov  90 

15 

38:00 

62.6 

7.6 

-0.1 

85.9 

9.6 

19  Nov  90 

15 

39:00 

78.0 

6.9 

•0.1 

85.8 

10.1 

19  Nov  90 

15 

40:00 

85.4 

7.6 

-0.1 

85.0 

9.6 

19  Nov  90 

15 

41:00 

75.8 

7.8 

-0.1 

86.3 

9.5 

19  Nov  90 

15:42:00 

79.6 

7.3 

-0.1 

86.5 

9.8 

19  Nov  90 

15:43:00 

75.2 

7.1 

-0.1 

87.0 

9.9 

19  Nov  90 

15:44:00 

82.5 

7.3 

-0.1 

85.7 

9.8 

19  Nov  90 

15:45:00 

76.6 

8.6 

-0.1 

86.1 

8.9 

19  Nov  90 

15:46:00 

82.9 

7.0 

•0.1 

86.6 

10.0 

19  Nov  90 

15:47:00 

74.9 

7.8 

•0.1 

89.0 

9.5 

19  Nov  90 

15:48:00 

115.8 

7.5 

-0.1 

87.3 

9.7 

19  Nov  90 

15:49:00 

139.0 

7.0 

-0.1 

87.7 

10.0 

19  Nov  90 

15:50:00 

111.1 

7.2 

-0.1 

85.8 

9.9 

19  Nov  90 

15:51:00 

88.2 

7.3 

•0.1 

85.4 

9.8 

19  Nov  90 

15:52:00 

71.6 

7.4 

-0.1 

86.5 

9.8 

19  Nov  90 

15:53:00 

70.3 

6.5 

•0.1 

87,7 

10.4 

19  Nov  90 

15:54:00 

83.2 

8.9 

-0.1 

82.8 

8.6 

19  Nov  90 

15:55:00 

48.8 

7.7 

•0.1 

89.7 

9.5 

19  Nov  90 

15:56:00 

65.4 

8.3 

•0.1 

85.9 

9.1 

19  Nov  90 

15:57:00 

60.5 

7.5 

-0.1 

86.1 

9.7 

19  Nov  90 

15:58:00 

96.4 

7.3 

•0.1 

85.6 

9.8 

19  Nov  90 

15:59:00 

91.0 

7.1 

-0.1 

85.2 

9.9 

19  Nov  90 

16:00:00 

117.9 

7.4 

•0.1 

84.1 

9.7 

19  Nov  90 

16:01:00 

95.1 

7.8 

-0.1 

86.5 

9.5 

19  Nov  90 

16:02:00 

87.0 

7.3 

•0.1 

86.7 

9.8 

19  Nov  90 

16:03:00 

107.0 

7.6 

-0.1 

86.0 

9.5 

19  Nov  90 

16:04:00 

65.7 

8.3 

-0.1 

88.2 

9.1 

19  Nov  90 

16:05:00 

69.6 

7.3 

-0.1 

87.4 

9.8 

19  Nov  90 

16:06:00 

114.1 

7.7 

-0.1 

87.2 

9.5 

19  Nov  90 

16:07:00 

88.1 

7.6 

-0.1 

86.4 

9.7 

19  Nov  90 

16:08:00 

133.4 

7.4 

•0.1 

86.6 

9.8 

19  Nov  90 

16:09:00 

153.2 

6.8 

-0.1 

85.8 

10.2 

19  Nov  90 

16:10:00 

96.9 

7.6 

-0.1 

86.7 

9.6 

19  Nov  90 

16:11:00 

94.7 

7.6 

-0.1 

87-3 

9.6 

19  Nov  90 

16:12:00 

80.6 

7.5 

•0.2 

88.0 

9.7 

19  Nov  90 

16:13:00 

145.9 

6.8 

-0.1 

84.9 

10.2 

19  Nov  90 

16:14:00 

91.3 

8.5 

-0.1 

84.3 

8.9 

19  Nov  90 

16:15:00 

96.7 

7.8 

-0.1 

92.5 

9.5 

19  Nov  90 

16:16:00 

163.1 

6.5 

-0.1 

198.6 

10.4 

19  Nov  90 

16:17:00 

563.8 

5.3 

0.6 

300.8 

11.4 

19  Nov  90 

16:18:00 

333.3 

6.0 

0.2 

374.5 

10.9 

19  Nov  90 

16:19:00 

108.7 

7.0 

-0.1 

396.4 

10.2 

19  Nov  90 

16:20:00 

59.4 

6.7 

-0.1 

326.7 

10.3 

19  Nov  90 

16:21:00 

213.0 

5.9 

•0.1 

290.9 

10.9 

19  Nov  90 

16:22:00 

318.1 

6.0 

0.1 

294.1 

10.8 

19  Nov  90 

16:23:00 

327.2 

6.2 

0.1 

290.3 

10.7 

19  Nov  90 

16:24:00 

741.8 

6.5 

40.1 

164.9 

10.4 

19  Nov  90 

16:25:00 

207.4 

7.6 

0.3 

83.3 

9.6 

19  Nov  90 

16:26:00 

25.8 

8.2 

12.1 

92.1 

9.1 

19  Nov  90 

16:27:00 

756.0 

5.2 

5.3 

259.9 

11.5 

19  Nov  90 

16:28:00 

835.4 

4.6 

2.6 

380.4 

11.9 

19  Nov  90 

16:29:00 

516.3 

5.8 

1.4 

439.7 

11.1 

19  Nov  90 

16:30:00 

842.6 

4.1 

8.4 

381.4 

12.3 

19  Nov  90 

16:31:00 

737.3 

4.8 

1.0 

331.3 

11.8 

19  Nov  90 

16:32:00 

352.9 

6.9 

-0.1 

275.1 

10.2 

19  Nov  90 

16:33:00 

263.1 

4.9 

•0.0 

199.7 

11.7 

19  Nov  90 

16:34:00 

124.3 

7.1 

-0.1 

182.6 

10.0 

19  Nov  90 

16:35:00 

66.3 

7.9 

-0.1 

136.6 

9.4 

19  Nov  90 

16:36:00 

68.5 

7.0 

-0.1 

269.0 

10.1 

19  Nov  90 

16:37:00 

86.7 

6.8 

•0.1 

226.2 

10.2 

19  Nov  90 

16:38:00 

340.0 

6.3 

0.8 

256.1 

10.6 

19  Nov  90 

16:39:00 

313.8 

6.0 

0.5 

300.0 

10.9 

19  Nov  90 

16:40:00 

443.3 

5.2 

0.3 

298.1 

11.4 

19  Nov  90 

16:41:00 

235.7 

6.4 

-0.1 

247.3 

10.5 

19  Nov  90 

16:42:00 

153.8 

6.3 

5.1 

236.3 

10.6 

19  Nov  90 

16:43:00 

820.9 

4.2 

7,9 

341.8 

12.3 

19  Nov  90 

16:44:00 

701.5 

5.8 

0.1 

323.2 

11.0 

19  Nov  90 

16:45:00 

237.2 

7.0 

38.7 

290.0 

10.0 

19  Nov  90 

16:46:00 

531.4 

8.1 

1.6 

84.3 

9.2 

19  Nov  90 

16:47:00 

24.4 

8.2 

0.1 

83.3 

9.1 

19  Nov  90 

16:48:00 

364.3 

6.7 

33.4 

208.8 

10.3 

19  Nov  90 

16:49:00 

409.9 

6.6 

0.2 

166.6 

10.3 

19  Nov  90 

16:50:00 

75.3 

7.1 

0.0 

133.8 

10.0 

19  Nov  90 

16:51:00 

71.6 

7.2 

•0.0 

146.3 

9.9 

19  Nov  90 

16:52:00 

162.0 

6.7 

17.0* 

129.1 

10.2 

19  Nov  90 

16:53:00 

502.6 

8.7 

0.3 

78.6 

8.8 

19  Nov  90 

16:54:00 

27.9 

7.9 

-0.1 

82.5 

9.3 

19  Nov  90 

16:55:00 

25.5 

7.6 

-0.1 

134.1 

9.6 

19  Nov  90 

16:56:00 

54.7 

8.3 

-0.1 

109.9 

9.1 

19  Nov  90 

16:57:00 

88.1 

9.0 

0.0 

87.9 

8.6 

19  Nov  90 

16:58:00 

76.0 

7.5 

-0.1 

100.3 

9.7 

19  Nov  90 

16:59:00 

69.7 

7.1 

•0.1 

98.6 

10.0 

19  Nov  90 

17:00:00 

82.6 

7.0 

•0.1 

97.1 

10.0 

19  Nov  90 

17:01:00 

72.8 

7.4 

•0.1 

99.4 

9.8 

19  Nov  90 

17:02:00 

113.3 

7.6 

-0.1 

107.3 

9.7 

19  Nov  90 

17:03:00 

85.5 

7.1 

-0.2 

91.7 

10.0 

19  Nov  90 

17:04:00 

21.5 

7.9 

•0.2 

82.6 

9.4 

19  Nov  90 

17:05:00 

25.1 

8.0 

-0.2 

99.5 

9.3 

19  Nov  90 

17:06:00 

93.2 

7.4 

-0.1 

107.7 

9.8 

19  Nov  90 

17:07:00 

123.9 

6.8 

-0.1 

89.3 

10.1 

19  Nov  90 

17:08:00 

108.4 

7.1 

-0.1 

90.8 

10.0 

19  Nov  90 

17:09:00 

107.1 

8.1 

-0.1 

85.8 

9.2 

19  Nov  90 

17:10:00 

104.6 

7.5 

•0.1 

85 . 1 

9,6 

19  Nov  90 

17:11:00 

99.7 

7.1 

-0.1 

85.9 

10.0 

19  Nov  90 

17:12:00 

67.4 

8.0 

-0.2 

92.0 

9.3 

19  Nov  90 

17:13:00 

7.4 

7.0 

-0.2 

93.8 

10.1 

19  Nov  90 

17:14:00 

8.8 

7,7 

-0.2 

87 .6 

9.6 

19  Nov  90 

17:15:00 

45.5 

8.1 

-0.1 

107.1 

9.2 

19  Nov  90 

17:16:00 

72.1 

8.0 

-0.1 

89.8 

9.3 

19  Nov  90 

17:17:00 

71.8 

8.0 

-0.1 

93.0 

9.4 

19  Nov  90 

17:18:00 

75.2 

7.7 

-0.1 

92.2 

9.6 

19  Nov  90 

17:19:00 

86.1 

7.6 

-0.1 

88.7 

9.6 

19  Nov  90 

17:20:00 

94.0 

7.3 

-0.1 

90.1 

9.9 

19  Nov  90 

17:21:00 

72.3 

7.3 

-0.1 

87.4 

9.8 

19  Nov  90 

17:22:00 

68.9 

8.0 

-0.1 

87.2 

9.3 

19  Nov  90 

17:23:00 

37.2 

7.8 

-0.2 

88.2 

9.4 

19  Nov  90 

17:24:00 

53.9 

8.2 

•0.1 

90.0 

9.2 

19  Nov  90 

17:25:00 

50.5 

7.8 

•0.1 

82.2 

9.4 

19  Nov  90 

17:26:00 

69-7 

7.5 

-0.1 

89.7 

9.7 

19  Nov  90 

17:27:00 

311.4 

6.3 

68.1 

243.4 

10.1 

19  Nov  90 

17:28:00 

155.4 

1.3 

74.5 

421.6 

13.6 

19  Nov  90 

17:29:00 

554.6 

1.3 

112.2 

425.9 

13.6 

19  Nov  90 

17:30:00 

1000.0 

-0.1 

135.0 

560.8 

12.5 

19  Nov  90 

17:31:00 

1000.0 

-0.1 

135.0 

515.8 

12.8 

19  Nov  90 

17:32:00 

1000.0 

-0.1 

135.0 

609.4 

12.5 

19  Nov  90 

17:33:00 

1000.0 

-0.1 

135.0 

612.1 

12.7 

19  Nov  90 

17:34:00 

1000.0 

-0.1 

135.0 

554.5 

12.9 

19  Nov  90 

17:35:00 

1000.0 

-0.1 

135.0 

605.2 

12.1 

19  Nov  90 

17:36:00 

1000.0 

-0,1 

135.0 

567.3 

12.8 

19  Nov  90 

17:37:00 

1000.0 

0.1 

128.2 

541.5- 

14.4 

19  Nov  90 

17:38:00 

1000.0 

0.1 

100.5 

576.3 

14.7 

19  Nov  90 

17:39:00 

1000.0 

0.9 

92.5 

693.6 

14.3 

19  Nov  90 

17:40:00 

1000.0 

0.4 

49.4 

653.9 

15.3 

19  Nov  90 

17:41:00 

1000.0 

0.8 

90.1 

625.4 

14.2 

19  Nov  90 

17:42:00 

1000.0 

-0.1 

135.0 

451.3 

13.2 

19  Nov  90 

17:43:00 

1000.0 

0.2 

104.3 

422.4 

13.8 

19  Nov  90 

17:44:00 

394.9 

3.1 

12.4 

460.1 

13.1 

19  Nov  90 

17:45:00 

872.4 

1.3 

119.2 

394.1 

13.7 

19  Nov  90 

17:46:00 

1000.0 

0.3 

100.1 

428.1 

14.1 

19  Nov  90 

17:47:00 

1000.0 

3.0 

105.6 

318.7 

12.3 

19  Nov  90 

17:48:00 

1000.0 

7.5 

13.6 

95.4 

9.6 

19  Nov  90 

17:49:00 

1000.0 

7.6 

11.9 

94.4 

9.6 

19  Nov  90 

17:50:00 

407.1 

5.4 

33.7 

287.1 

11.2 

19  Nov  90 

17:51:00 

129.1 

6.7 

4.1 

186.3 

10.2 

19  Nov  90 

17:52:00 

589.0 

3.2 

58.1 

421.1 

12.9 

19  Nov  90 

17:53:00 

154.0 

3.2 

23.2 

616.6 

12.8 

19  Nov  90 

17:54:00 

674.2 

1.3 

81.0 

'  478.9 

14.4 

19  Nov  90 

17:55:00 

1000.0 

0.4 

60.9 

517.0 

14.9 

19  Nov  90 

17:56:00 

542.2 

3.9 

3.1 

819.9 

12.7 

19  Nov  90 

17:57:00 

77.0 

6.5 

2.1 

910.7 

10.8 

19  Nov  90 

17:58:00 

32.2 

7.2 

1.7 

915.7 

10.3 

19  Nov  90 

17:59:00 

168.6 

6.8 

48.7 

768.5 

10.3 

19  Nov  90 

18:00:00 

134.1 

2.9 

61.7 

726.7 

12.6 

19  Nov  90 

18:01:00 

342.4 

5.6 

3.0 

967.9 

11.6 

19  Nov  90 

18:02:00 

34.6 

7.0 

1.9 

1032.3 

10.5 

19  Nov  90 

18:03:00 

29.3 

7.6 

1.4 

1050.4 

10.0 

19  Nov  90 

18:04:00 

30.8 

6.0 

1.2 

954.7 

11.3 

19  Nov  90 

18:05:00 

24.4 

6.7 

1.1 

990.0 

10.8 

19  Nov  90 

18:06:00 

29.2 

6.2 

1.0 

1012.6 

11.2 

19  Nov  90 

18:07:00 

26.4 

6.2 

0.9 

966.8 

11.3 

19  Nov  90 

18:08:00 

34.1 

5.1 

0.8 

910.6 

12.1 

19  Nov  90 

18:09:00 

288.2 

4.5 

1.3 

785-1 

12.6 

19  Nov  90 

18:10:00 

973.8 

2.2 

1.6 

594.7 

14.2 

19  Nov  90 

18:11:00 

973.9 

2.7 

0.9 

614.3 

13.9 

19  Nov  90 

18:12:00 

973.9 

2.9 

0.7 

614.0 

13.7 

19  Nov  90 

18:13:00 

913.6 

3.6 

0.6 

760.5 

13.1 

19  Nov  90 

18:14:00 

153.5 

7.2 

0.5 

1071 .4 

10.4 

19  Nov  90 

18:15:00 

25.1 

7.4 

0.4 

1077.6 

10.2 

19  Nov  90 

18:16:00 

19.3 

6.6 

0.4 

1089.8 

10.8 

19  Nov  90 

18:17:00 

19.0 

6.9 

0.4 

1023.1 

10.6 

19  Nov  90 

18:18:00 

23.0 

6.0 

0.3 

967.2 

11.4 

19  Nov  90 

18:19:00 

22.0 

6.5 

0.3 

1050.5 

10.9 

9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 
9  Nov  90 


16:20:00 

18:21:00 

18:22:00 

18:23:00 

18:24:00 

18:25:00 

18:26:00 

18:27:00 

18:28:00 

18:29:00 

18:30:00 

18:31:00 

18:32:00 

18:33:00 

18:34:00 

18:35:00 

18:36:00 

18:37:00 

18:38:00 

18:39:00 

18:40:00 

18:41:00 

18:42:00 

18:43:00 

18:44:00 

18:45:00 

18:46:00 

18:47:00 

18:48:00 

18:49:00 

18:50:00 

18:51:00 

18:52:00 

18:53:00 

18:54:00 

18:55:00 

18:56:00 

18:57:00 

18:58:00 

18:59:00 

19:00:00 

19:01:00 

19:02:00 

19:03:00 

19:04:00 

19:05:00 

19:06:00 

19:07:00 

19:08:00 

19:09:00 

19:10:00 

19:11:00 

19:12:00 

19:13:00 

19:14:00 

19:15:00 

19:16:00 

19:17:00 

19:18:00 

19:19:00 

19:20:00 

19:21:00 

19:22:00 

19:23:00 

19:24:00 

19:25:00 

19:26:00 

19:27:00 

19:28:00 

19:29:00 

19:30:00 

19:31:00 

19:32:00 

19:33:00 

19:34:00 

19:35:00 

19:36:00 

19:37:00 

19:38:00 


23.5 
126.6 

321.7 

549.2 

436.5 

144.5 
557.0 

971.8 

898.9 

820.9 

629.4 

727.9 
637.0 

718.4 

312.9 

679.3 

191.2 
15.9 

541.6 

45.4 

36.1 

43.6 

35.6 

33.8 

43.9 

38.8 

41.3 

37.8 

38.3 

39.5 

41.3 

41.2 

42.6 

436.3 
346.0 

20.4 

681.9 

87.1 

36.1 

33.7 

36.2 

41.7 

41.9 

37.5 

37.3 

40.3 

42.6 

517.2 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 

724.6 

292.5 

965.5 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 

408.7 

394.3 

550.8 
77.5 

268.5 

120.3 

767.5 

724.3 

464.3 
32.1 

66.9 
472.0 

74.9 
1.1 
0.9 

302.6 

973.3 


1074,6 

781.0 

670.9 

557.2 
565.0 

556.8 

600.2 

630.9 

614.9 
623.0 
601.0 

567.5 
681.8 

682.6 
628.3 
181.5 

86.2 

90.5 


150.1 
132.6 

144.1 
144.0 


19  MOV  90 

19:39:00 

738.0 

2.3 

11.9 

975.4 

14.5 

19  Nov  90 

19:40:00 

487.5 

2.7 

8.5 

1024.4 

14.2 

19  MOV  90 

19:41:00 

184.8 

4.1 

7.6 

1253,7 

13.1 

19  Mov  90 

19:42:00 

530.4 

1.3 

25.0 

594.1 

14.8 

19  Mov  90 

19:43:00 

473.4 

3.2 

4.1 

729.9 

13.6 

19  Nov  90 

19:44:00 

159.1 

3.9 

7.8 

731.9 

13.0 

19  Nov  90 

19:45:00 

670.7 

0.5 

46.3 

528.0 

15.1 

19  Nov  90 

19:46:00 

195.1 

0.5 

30.4 

530.3 

15.2 

19  Nov  90 

19:47:00 

450.8 

0.4 

46.0 

524.2 

15.2 

19  Nov  90 

19:48:00 

237.8 

0.4 

44.5 

545.5 

15.1 

19  Nov  90 

19:49:00 

348.5 

3.2 

2.4 

767.4 

13.5 

19  Nov  90 

19:50:00 

93.2 

4.7 

1.7 

845.8 

12.3 

19  Nov  90 

19:51:00 

42.5 

4.9 

1.4 

859.1 

12.2 

19  Nov  90 

19:52:00 

35.0 

5.3 

1.2 

899.7 

11.9 

19  Nov  90 

19:53:00 

29.6 

5.5 

1.0 

895.5 

11.7 

19  Nov  90 

19:54:00 

27.5 

5.5 

0.9 

940.5 

11.7 

19  Nov  90 

19:55:00 

26.9 

5.5 

1.1 

951,4 

11.7 

19  Nov  90 

19:56:00 

25.8 

5.8 

0.8 

916.3 

11.4 

19  MOV  90 

19:57:00 

24.1 

5.8 

0.7 

936.1 

11.5 

19  MOV  90 

19:58:00 

23.8 

5.9 

0.6 

940.0 

11.3 

19  Nov  90 

19:59:00 

525.4 

3.7 

0.7 

740.7 

13.2 

19  Nov  90 

20:00:00 

362.5 

5.6 

0.5 

922.4 

1 1 .6 

19  Nov  90 

20:01:00 

23.6 

6.2 

0.4 

940.9 

11.1 

19  Nov  90 

20:02:00 

21.4 

6.9 

0.4 

987.4 

10.5 

19  Nov  90 

20:03:00 

90.0 

9.0 

0.7 

915.7 

8.8 

19  Nov  90 

20:04:00 

50.0 

5.5 

0.5 

895.3 

11.8 

19  Nov  90 

20:05:00 

727.9 

2.9 

0.6 

687.9 

13.9 

19  Nov  90 

20:06:00 

295.6 

5.1 

0.3 

890.4 

12.0 

19  Nov  90 

20:07:00 

69.5 

4.5 

0.3 

803.1 

12.6 

19  Nov  90 

20:08:00 

40.6 

5.6 

0.3 

890.6 

11.6 

19  Nov  90 

20:09:00 

27.0 

7.9 

0.2 

991.1 

9.8 

19  Nov  90 

20:10:00 

29,7 

8.1 

0.2 

990.6 

9.7 

19  Nov  90 

20:11:00 

225.9 

5.4 

70.9 

783.5 

11.3 

19  Nov  90 

20:12:00 

147.2 

0.1 

130.4 

572.3 

14.0 

19  Nov  90 

20:13:00 

328.6 

5.3 

9.4 

927.5 

11.6 

19  Nov  90 

20:14:00 

323.5 

6.5 

63.3 

901.4 

10.4 

19  Nov  90 

20:15:00 

1000.0 

0.1 

135.1 

580.3 

13.9 

19  Nov  90 

20:16:00 

1000.0 

0.0 

124.4 

549.0 

14.5 

19  Nov  90 

20:17:00 

304.8 

5.6 

64.0 

889.8 

10.8 

19  Nov  90 

20:18:00 

1000.0 

0.1 

135.0 

626.4 

13.5 

19  Nov  90 

20:19:00 

1000.0 

0.0 

135.0 

781.1 

12.8 

19  Nov  90 

20:20:00 

1000.0 

0.0 

135.0 

609.0 

13.6 

19  Nov  90 

20:21:00 

1000.0 

0.1 

114.4 

549.3 

14.3 

19  Nov  90 

20:22:00 

208.8 

8.1 

87.9 

528.4 

8.8 

AVERAGE 

275.8 

5.6 

18.4 

370.8 

11.0 

SPAN  GAS  VALUE 

255.0 

6.0 

25.0 

803.0 

5.0 

AVERAGE  BIAS  ZERO 

1.4 

0.1 

0.4 

3.5 

0.0 

AVERAGE  BIAS  SPAN 

260.0 

5.9 

23.0 

826.5 

5.0 

BIAS  CORRECTED  AVG 

270.6 

5.7 

19.9 

358.3 

11.0 

TITLE:  TEST  #9  (CON'T) 
NOTE  :  ACETONE  RUN  9  A 


DATE 

TIME 

CHANNEL  #17 
ID:  CO 

UNIT:  PPM 

CHANNEL  #19 
ID:  02 

UNIT:  PCT 

CHANNEL  #20 
ID:  THC 

UNIT:  PPM 

CHANNEL  #21 
ID:  NOX 

UNIT:  PPM 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

29  Nov  90 

17:30:00 

38.5 

8.9 

78.5 

9.1 

29  Nov  90 

17:31:00 

42.1 

8.9 

78.1 

9.1 

29  Nov  90 

17:32:00 

40.0 

9.0 

78.3 

9.1 

29  Nov  90 

17:33:00 

42.9 

9.0 

78.5 

9.0 

29  Nov  90 

17:34:00 

43.7 

9.0 

78.4 

9.0 

29  Nov  90 

17:35:00 

45.4 

8.9 

88.0 

9.3 

29  Nov  90 

17:36:00 

57.9 

6.2 

142.2 

11.7 

29  Nov  90 

17:37:00 

101.3 

7.2 

73.7 

11.0 

29  Nov  90 

17:38:00 

543.7 

1.3 

65.7 

14.9 

29  Nov  90 

17:39:00 

1000.0 

0.7 

65.3 

15.0 

29  Nov  90 

17:40:00 

1000.0 

1.7 

73.4 

14.4 

29  Nov  90 

17:41:00 

783.1 

3.2 

80.2 

14.3 

29  Nov  90 

17:42:00 

974.0 

2.9 

80.8 

14.5 

29  Nov  90 

17:43:00 

481.0 

2.0 

78.3 

15.2 

29  Nov  90 

17:44:00 

806.4 

2.3 

79.4 

14.9 

29  Nov  90 

17:45:00 

973.9 

2.3 

80.0 

14.8 

29  Nov  90 

17:46:00 

973.9 

2.7 

79.9 

14.4 

29  Nov  90 

17:47:00 

425.2 

3.8 

87.9 

13.9 

29  Nov  90 

17:48:00 

1000.0 

3.9 

87.5 

13.8 

29  Nov  90 

17:49:00 

1000.0 

2.4 

53.0 

12.2 

29  Nov  90 

17:50:00 

1000.0 

0.5 

43.8 

12.8 

29  Nov  90 

17:51:00 

1000.0 

0.5 

49.0 

13.0 

29  Nov  90 

17:52:00 

1000.0 

0.5 

52.5 

13.3 

29  Nov  90 

17:53:00 

1000.0 

0.5 

57.4 

13.7 

29  Nov  90 

17:54:00 

1000.0 

0.6 

58.9 

13.7 

29  Nov  90 

17:55:00 

1000.0 

0.6 

58.3 

13.7 

29  Nov  90 

17:56:00 

1000.0 

0.6 

62.8 

14.1 

29  Nov  90 

17:57:00 

1000.0 

0.6 

61.3 

14.0 

29  Nov  90 

17:58:00 

1000.0 

0.6 

65.7 

14.4 

29  Nov  90 

17:59:00 

1000.0 

0.6 

69.2 

14.7 

29  Nov  90 

18:00:00 

1000.0 

0.6 

70.6 

14.8 

29  Nov  90 

18:01:00 

1000.0 

1.1 

81.8 

15.5 

29  Nov  90 

18:02:00 

635.0 

1.1 

81.0 

15.6 

29  Nov  90 

18:03:00 

472.2 

1.1 

81.6 

15.7 

29  Nov  90 

18:04:00 

810.8 

1.3 

84.1 

15.5 

29  Nov  90 

18:05:00 

789.6 

1.6 

77.0 

14.8 

29  Nov  90 

18:06:00 

156.0 

0.7 

68.9 

14.7 

29  Nov  90 

18:07:00 

125.5 

0.8 

72.7 

15.2 

29  Nov  90 

18:08:00 

138.9 

0.9 

76.0 

15.3 

29  Nov  90 

18:09:00 

615.1 

0.9 

75.8 

15.3 

29  Nov  90 

18:10:00 

787.8 

1.1 

78.2 

15.4 

29  Nov  90 

18:11:00 

309.3 

1.3 

81.0 

15.4 

29  Nov  90 

18:12:00 

973.2 

1.4 

80.1 

15.4 

29  Nov  90 

18:13:00 

697.9 

1.7 

82.7 

15.1 

29  Nov  90 

18:14:00 

967.5 

2.1 

82.2 

14.9 

29  Nov  90 

18:15:00 

812.6 

1.7 

76.5 

14.8 

29  Nov  90 

18:16:00 

318.4 

0.8 

72.9 

14.9 

29  Nov  90 

18:17:00 

305.3 

1.0 

75.9 

15.1 

29  Nov  90 

18:18:00 

653.1 

1.4 

79.2 

15.1 

29  Nov  90 

18:19:00 

932.4 

1.6 

79.5 

15.0 

29  Nov  90 

18:20:00 

234.6 

1.9 

80.7 

14.8 

29  Nov  90 

18:21:00 

807.2 

2.2 

81.0 

14.7 

29  Nov  90 

18:22:00 

973.9 

2.1 

81.9 

14.8 

29  Nov  90 

18:23:00 

973.9 

2.2 

81.8 

14.6 

29  Nov  90 

18:24:00 

974.0 

2.4 

82.8 

14.5 

29  Nov  90 

18:25:00 

973.9 

2.7 

82.3 

14.2 

29  Nov  90 

18:26:00 

649.5 

3.1 

82.6 

14.1 

29  Nov  90 

18:27:00 

655.0 

3.1 

82.7 

14.0 

29  Nov  90 

18:28:00 

353.3 

4.3 

82.7 

13.0 

29  Nov  90 

18:29:00 

42.0 

5.1 

81.7 

12.5 

29  Nov  90 

18:30:00 

30.0 

5.2 

81.0 

12.4 

29  Nov  90 

18:31:00 

27.5 

5.2 

81.0 

12.4 

29  Nov  90 

18:32:00 

27.4 

5.4 

80.3 

12.3 

29  Nov  90 

18:33:00 

26.6 

5.4 

81.1 

12.2 

29  Nov  90 

18:34:00 

27.1 

5.5 

80.0 

12.2 

29  Nov  90 

18:35:00 

385.3 

3.8 

79.3 

13,9 

29  Nov  90 

18:36:00 

973.5 

2.8 

80.4 

14.1 

29  Nov  90 

18:37:00 

489.7 

3.4 

81.0 

13.8 

29  Nov  90 

18:38:00 

303.1 

3.6 

80.4 

13.8 

29  Nov  90 

18:39:00 

340.7 

3.6 

80.5 

13.7 

29  Nov  90 

18:40:00 

285.2 

3.6 

79.7 

13.7 

29  Nov  90 

18:41:00 

240.5 

3.8 

80.9 

13.6 

29  MOV  90 

18:42:00 

178.0 

3.9 

80.7 

13.5 

29  Nov  90 

18:43:00 

180.3 

4.0 

80.0 

13.4 

29  Nov  90 

18:44:00 

181.5 

3.8 

80.1 

13.5 

29  Nov  90 

18:45:00 

150.4 

4.1 

80.0 

13.3 

29  Nov  90 

18:46:00 

109.5 

4.3 

80.5 

13.1 

29  Nov  90 

18:47:00 

92.1 

4.3 

80.7 

13.2 

29  Nov  90 

18:48:00 

135-2 

4.0 

81.1 

13.4 

29  Nov  90 

18:49:00 

138.0 

4.0 

81 .7 

13.4 

29  Nov  90 

18:50:00 

121-0 

4.0 

81 . 1 

13.4 

29  Nov  90 

18:51:00 

193.4 

3.9 

81.3 

13.5 

29  Nov  90 

18:52:00 

164.5 

3.9 

81 . 5 

13.4 

29  Nov  90 

18:53:00 

89.1 

4.3 

81.0 

13.2 

29  Nov  90 

18:54:00 

80.4 

4.2 

81 . 7 

13.3 

29  Nov  90 

18:55:00 

97.0 

4.2 

81.0 

13.3 

29  Nov  90 

18:56:00 

103.1 

4.2 

81 .2 

13.3 

29  Nov  90 

18:57:00 

97.2 

4.2 

81.1 

13.3 

29  Nov  90 

18:58:00 

96.3 

4.3 

81.1 

13.1 

29  Nov  90 

18:59:00 

61.7 

4.5 

81.5 

13.0 

29  Nov  90 

19:00:00 

50.8 

4.6 

81.3 

12.9 

29  Nov  90 

19:01:00 

51.2 

4,6 

81.5 

12.9 

29  Nov  90 

19:02:00 

44.7 

4,8 

81.5 

12.8 

29  Nov  90 

19:03:00 

43.7 

4.8 

81 .6 

12-7 

29  Nov  90 

19:04:00 

38.6 

4.9 

80.4 

12.7 

29  Nov  90 

19:05:00 

38.5 

5.0 

80.9 

12.6 

29  Nov  90 

19:06:00 

29.5 

5.1 

81 .6 

12.5 

29  Nov  90 

19:07:00 

29.5 

5.3 

81 .3 

12.4 

29  Nov  90 

19:08:00 

26.2 

5.3 

80.7 

12.3 

29  Nov  90 

19:09:00 

24.0 

5.4 

80.6 

12.3 

29  Nov  90 

19:10:00 

25.9 

5.4 

81.0 

12.2 

29  Nov  90 

19:11:00 

25.2 

5.5 

80.9 

12.1 

29  Nov  90 

19:12:00 

22.8 

5.6 

80.3 

12.1 

29  Nov  90 

19:13:00 

23.1 

5.5 

80.1 

12.3 

29  Nov  90 

19:14:00 

26.1 

5.3 

80.4 

12.4 

29  Nov  90 

19:15:00 

25.9 

5.2 

81.0 

12.5 

29  Nov  90 

19:16:00 

26.0 

5.3 

81.5 

12.4 

29  Nov  90 

19:17:00 

24.5 

5.2 

81.3 

12.5 

29  Nov  90 

19:18:00 

26.9 

5.2 

81.5 

12.5 

29  Nov  90 

19:19:00 

26.9 

5.1 

81.2 

12.5 

29  Nov  90 

19:20:00 

25.7 

5.2 

81.4 

12.5 

29  Nov  90 

19:21:00 

25.9 

5.2 

81.3 

12.4 

29  Nov  90 

19:22:00 

27.6 

5.1 

81.4 

12.5 

29  Nov  90 

19:23:00 

27.6 

5.2 

81.4 

12.4 

29  Nov  90 

19:24:00 

26.3 

5.2 

81.0 

12.5 

29  Nov  90 

19:25:00 

25.9 

5.2 

80.6 

12.4 

29  Nov  90 

19:26:00 

24.5 

5.3 

81.6 

12.3 

29  Nov  90 

19:27:00 

22.8 

5.4 

81.3 

12.3 

29  Nov  90 

19:28:00 

23.1 

5.5 

80.8 

12.2 

29  Nov  90 

19:29:00 

25.0 

5.5 

80.0 

12.2 

29  Nov  90 

19:30:00 

22.8 

5.5 

80.1 

12.2 

29  Nov  90 

19:31:00 

22.6 

5.6 

80.7 

12.1 

29  Nov  90 

19:32:00 

23.6 

5.6 

79.9 

12.1 

29  Nov  90 

19:33:00 

23.7 

5.7 

79.9 

12.0 

29  Nov  90 

19:34:00 

25.5 

5.7 

79.8 

12.0 

29  Nov  90 

19:35:00 

23.5 

5.7 

79.4 

12.0 

29  Nov  90 

19:36:00 

33.0 

5.3 

80.3 

12.6 

29  Nov  90 

19:37:00 

96.5 

4.4 

81.1 

13.1 

29  Nov  90 

19:38:00 

73.5 

4.4 

81.3 

13.2 

29  Nov  90 

19:39:00 

133.5 

4.1 

82.1 

13.4 

29  Nov  90 

19:40:00 

206.5 

3.8 

82.0 

13.6 

29  Nov  90 

19:41:00 

247.9 

3.7 

82.0 

13.7 

29  Nov  90 

19:42:00 

324.1 

3.6 

81.9 

13.8 

29  Nov  90 

19:43:00 

313.8 

3.5 

81.6 

13.8 

29  Nov  90 

19:44:00 

318.0 

3.5 

81.8 

13.8 

29  Nov  90 

19:45:00 

232.7 

3.8 

82.5 

13.5 

29  Nov  90 

19:46:00 

94.2 

4.2 

82.3 

13.3 

29  Nov  90 

19:47:00 

67.6 

4.2 

83.4 

13.2 

29  Nov  90 

19:48:00 

55.8 

4.3 

83.0 

13.2 

29  Nov  90 

19:49:00 

58.7 

4.4 

82.3 

13.1 

29  Nov  90 

19:50:00 

50.8 

4.5 

82.0 

13.0 

29  Nov  90 

19:51:00 

52.2 

4.5 

82.2 

13.0 

29  Nov  90 

19:52:00 

50.9 

4.5 

81.8 

13.0 

29  Nov  90 

19:53:00 

56.5 

4.5 

82.0 

13.0 

29  Nov  90 

19:54:00 

52.6 

4.6 

81.2 

12.9 

29  Nov  90 

19:55:00 

42.9 

4.7 

81.0 

12.9 

29  Nov  90 

19:56:00 

34.9 

4.8 

81.8 

12.8 

29  Nov  90 

19:57:00 

35.8 

4.8 

81.9 

12.8 

29  Nov  90 

19:58:00 

34.9 

4.9 

81.0 

12.7 

29  Nov  90 

19:59:00 

30.3 

5.0 

81.0 

12.6 

29  Nov  90 

20:00:00 

27.3 

5.0 

80.4 

12.6 

29  Nov  90 

20 

01:00 

29.1 

5.1 

81.0 

12.5 

29  Nov  90 

20 

02:00 

26.1 

5.2 

80.4 

12.4 

29  Nov  90 

20 

03:00 

25.4 

5.2 

81.3 

12.4 

29  Nov  90 

20 

04:00 

27.9 

5.0 

81.2 

12.7 

29  Nov  90 

20 

05:00 

28.8 

4.9 

81.5 

12.7 

29  Nov  90 

20 

06:00 

35.3 

4.7 

82.0 

12.9 

29  Nov  90 

20 

07:00 

37.3 

4.6 

81.1 

12.9 

29  Nov  90 

20 

08:00 

38.2 

4.7 

81.8 

12.9 

29  Nov  90 

20 

09:00 

40.1 

4.6 

81.9 

12.9 

29  Nov  90 

20 

10:00 

39.1 

4.6 

81.9 

12-9 

29  Nov  90 

20 

11:00 

48.0 

4.6 

81.4 

13.0 

29  Nov  90 

20 

12:00 

47.9 

4.4 

82.1 

13.1 

29  Nov  90 

20 

13:00 

52.9 

4.5 

81.8 

13.0 

29  Nov  90 

20 

14:00 

44.7 

4.6 

81.2 

12.9 

29  Nov  90 

20 

15:00 

40.6 

4.7 

81.5 

12-9 

29  Nov  90 

20 

16:00 

41.9 

4.6 

80.9 

13.0 

29  Nov  90 

20 

17:00 

43.8 

4.7 

81.8 

12.8 

29  Nov  90 

20 

18:00 

38.2 

4.7 

80.8 

12.8 

29  Nov  90 

20 

19:00 

42.5 

4.7 

81.1 

12.9 

29  Nov  90 

20 

20:00 

39.3 

4.7 

81.0 

12.9 

29  Nov  90 

20 

21:00 

41.4 

4.8 

81.2 

12.8 

29  Nov  90 

20 

22:00 

34.6 

4.8 

80.5 

12.8 

29  Nov  90 

20 

23:00 

44.8 

4.6 

81 .3 

13.0 

29  Nov  90 

20 

24:00 

276.9 

3.5 

81.2 

13.7 

29  Nov  90 

20 

25:00 

240.2 

5.4 

78.6 

12.1 

29  Nov  90 

20 

26:00 

104.7 

6.1 

77.6 

11.4 

29  Nov  90 

20 

27:00 

27.5 

6.9 

76.9 

11.2 

29  Nov  90 

20 

28:00 

414.1 

3.8 

80.7 

13.8 

29  Nov  90 

20 

29:00 

760.4 

3.2 

81.2 

13.9 

29  Nov  90 

20 

30:00 

890.6 

2.9 

81.1 

14.2 

29  Nov  90 

20 

31:00 

974.1 

2.6 

80.3 

14.3 

29  Nov  90 

20 

32:00 

974.0 

4.5 

68.4 

10.8 

29  Nov  90 

20 

33:00 

170.5 

13.3 

51.0 

7.3 

29  Nov  90 

20 

34:00 

20.5 

5.8 

85.8 

12.0 

29  Nov  90 

20 

35:00 

21.4 

5.8 

86.2 

12.1 

29  Nov  90 

20 

36:00 

28.0 

5.2 

86.5 

12.9 

29  Nov  90 

20 

37:00 

842.2 

2.0 

88.5 

14.9 

29  Nov  90 

20 

38:00 

758.5 

4.7 

87.7 

12.4 

29  Nov  90 

20 

39:00 

200.0 

4.2 

88.1 

13.6 

29  Nov  90 

20 

40:00 

652.4 

10.4 

44.0 

5.5 

29  Nov  90 

20 

41:00 

10.9 

12.5 

57.0 

8.2 

29  Nov  90 

20 

42:00 

20.7 

6.0 

85.9 

11.9 

29  Nov  90 

20 

43:00 

21.6 

6.0 

85.6 

11.8 

29  Nov  90 

20 

44:00 

24.0 

6.1 

85.3 

11.8 

29  Nov  90 

20 

45:00 

25.0 

6.1 

85.1 

11.8 

29  Nov  90 

20 

46:00 

27.1 

6.2 

84.9 

11.7 

29  Nov  90 

20 

47:00 

27.8 

6.3 

84.4 

11.6 

29  Nov  90 

20 

48:00 

29.0 

6.3 

84.1 

11.6 

29  Nov  90 

20 

49:00 

32.0 

6.3 

84.2 

11.9 

29  Nov  90 

20 

50:00 

169.5 

4.9 

84.2 

11.8 

29  Nov  90 

20 

51:00 

22.5 

16.1 

25.7 

3.4 

29  Nov  90 

20 

52:00 

21.1 

6.7 

82.3 

11.4 

29  Nov  90 

20 

53:00 

33.1 

6.6 

81.9 

11.3 

29  Nov  90 

20 

54:00 

31.8 

6.7 

81.9 

11.3 

29  Nov  90 

20 

55:00 

38.1 

6.7 

81.7 

11.2 

29  Nov  90 

20 

56:00 

39.8 

6.3 

83.9 

12.0 

29  Nov  90 

20 

57:00 

274.0 

4.6 

85.9 

12.9 

29  Nov  90 

20 

58:00 

374.2 

4.3 

86.3 

12.8 

29  Nov  90 

20 

59:00 

152.4 

4.6 

86.9 

13.4 

29  Nov  90 

21 

00:00 

270.8 

5.7 

84.4 

11.7 

29  Nov  90 

21 

01:00 

36.2 

6.4 

83.9 

11.6 

29  Nov  90 

21 

02:00 

65.6 

5.2 

86.4 

12.9 

29  Nov  90 

21 

03:00 

607.5 

2.5 

89.8 

14.5 

29  Nov  90 

21 

04:00 

380.7 

5.4 

85.1 

11.9 

29  Nov  90 

21 

05:00 

171.2 

8.1 

58.0 

7.9 

29  Nov  90 

21 

06:00 

29.2 

13.5 

50.2 

7.3 

29  Nov  90 

21 

07:00 

25.4 

6.3 

83.9 

11.6 

29  Nov  90 

21 

08:00 

28.3 

6.3 

83.8 

11.6 

29  Nov  90 

21 

09:00 

32.0 

6.4 

84.7 

11.6 

29  Nov  90 

21 

10:00 

32.5 

6.4 

83.6 

11.5 

29  Nov  90 

21 

11:00 

31.0 

6.5 

84.0 

11.5 

29  Nov  90 

21 

12:00 

34.5 

6.5 

83.4 

11.4 

29  Nov  90 

21 

13:00 

32.4 

6.5 

83.1 

11.4 

29  Nov  90 

21 

14:00 

35.1 

6.6 

82.1 

11.4 

29  Nov  90 

21 

15:00 

37.4 

6.6 

81.5 

11.3 

29  Nov  90 

21 

16:00 

39.3 

6.7 

81.4 

11.3 

29  Nov  90 

21 

17:00 

39.6 

6.8 

81.4 

11.2 

29  Nov  90 

21 

18:00 

56.2 

5.7 

85.0 

12.1 

29  Nov  90 

21 

19:00 

66.7 

6.4 

82.0 

11.6 

29  Nov  90 

21:20:00 

65.0 

6.1 

81.8 

12.0 

29  Nov  90 

21:21:00 

55.4 

6.1 

81 .8 

11.7 

29  Nov  90 

21:22:00 

44.1 

4.7 

85.6 

12.5 

29  Nov  90 

21:23:00 

48.2 

7.0 

80.2 

11.3 

29  NOV  90 

21:24:00 

51.2 

5.3 

84.6 

12.1 

29  Nov  90 

21:25:00 

44.0 

7.0 

80.3 

11.0 

29  Nov  90 

21:26:00 

49.3 

5.6 

85.6 

12*6 

29  Nov  90 

21:27:00 

69.5 

3.8 

89.6 

13*6 

29  Nov  90 

21:28:00 

70.7 

3.7 

90.1 

13.6 

29  Nov  90 

21:29:00 

76.6 

3.7 

89.5 

13-7 

29  Nov  90 

21:30:00 

84.4 

3.7 

89.9 

13.6 

29  Nov  90 

21:31:00 

84.2 

3.7 

90.5 

13.6 

29  Nov  90 

21:32:00 

80.9 

3.8 

90.4 

13.6 

29  Nov  90 

21:33:00 

74.5 

3.8 

89.6 

13*6 

29  Nov  90 

21:34:00 

66.3 

3.8 

89.6 

13*6 

29  Nov  90 

21:35:00 

69.7 

3.9 

90.2 

13.5 

29  Nov  90 

21:36:00 

62.7 

3.9 

90.6 

13.4 

29  Nov  90 

21:37:00 

62.8 

3.9 

89.5 

13.4 

29  Nov  90 

21:38:00 

48.0 

4.0 

90.1 

13.4 

29  Nov  90 

21:39:00 

51.5 

4.1 

90.7 

13.3 

29  Nov  90 

21:40:00 

46.0 

4.1 

90-5 

13.3 

29  Nov  90 

21:41:00 

46.0 

4.2 

89.2 

13.2 

29  Nov  90 

21:42:00 

41.3 

4.3 

89-7 

13.1 

29  Nov  90 

21:43:00 

41.2 

4.3 

89.1 

13.1 

29  Nov  90 

21:U:00 

36.0 

4.4 

89.3 

13.0 

29  Nov  90 

21:45:00 

33.0 

4.4 

89.4 

13.0 

29  Nov  90 

21:46:00 

34.4 

4.4 

88.8 

13.0 

29  Nov  90 

21:47:00 

35.7 

4.4 

89.1 

13.0 

29  Nov  90 

21:48:00 

33.2 

4.5 

88.9 

13.0 

29  Nov  90 

21:49:00 

31.8 

4.4 

89.5 

13.1 

29  Nov  90 

21:50:00 

40.3 

4.2 

90.1 

13.3 

29  Nov  90 

21:51:00 

46.0 

4.1 

89.6 

13*3 

29  Nov  90 

21:52:00 

41.7 

4.1 

90.3 

13.3 

29  Nov  90 

21:53:00 

47.1 

4.1 

89.8 

13*3 

29  Nov  90 

21:54:00 

47.7 

4.1 

90.1 

13.4 

29  Nov  90 

21:55:00 

44.9 

4.0 

90.7 

13.4 

29  Nov  90 

21:56:00 

55.2 

4.0 

90.7 

13.4 

29  Nov  90 

21:57:00 

47.0 

4.1 

90.7 

13*3 

29  Nov  90 

21:58:00 

52.0 

4.1 

90.6 

13*3 

29  Nov  90 

21:59:00 

41.4 

4.1 

89.4 

13.3 

29  Nov  90 

22:00:00 

38.7 

4.1 

89.6 

13.3 

29  Nov  90 

22:01:00 

40.8 

4.3 

89.8 

13*2 

29  Nov  90 

22:02:00 

39.3 

4.3 

89.9 

13.1 

29  Nov  90 

22:03:00 

33.7 

4.3 

89.8 

13*1 

29  Nov  90 

22:04:00 

33.0 

4.4 

89.9 

13.0 

29  Nov  90 

22:05:00 

33.2 

4.5 

89.1 

13.0 

29  Nov  90 

22:06:00 

34.0 

4.5 

88.8 

13.0 

29  Nov  90 

22:07:00 

31.9 

4.5 

88.6 

12.9 

29  Nov  90 

22:08:00 

28.1 

4.6 

88.4 

12.9 

29  Nov  90 

22:09:00 

27.4 

4.8 

88.9 

12.8 

29  Nov  90 

22:10:00 

28.9 

4.7 

88.7 

12.8 

29  Nov  90 

22:11:00 

28.8 

4.8 

88.5 

12.7 

29  Nov  90 

22:12:00 

27.7 

4.9 

88.9 

12*7 

29  Nov  90 

22:13:00 

25.2 

4.9 

88.7 

12*7 

29  Nov  90 

22:14:00 

21.9 

4.9 

88.3 

12.6 

29  Nov  90 

22:15:00 

25.4 

4.8 

90.1 

12.8 

29  Nov  90 

22:16:00 

30.4 

4.6 

89.6 

12.9 

29  Nov  90 

22:17:00 

24.8 

4.6 

90.1 

12.9 

29  Nov  90 

22:18:00 

27.9 

4.5 

90-7 

13.0 

29  Nov  90 

22:19:00 

31.3 

4.5 

90.1 

13.0 

29  Nov  90 

22:20:00 

30.2 

4.5 

90.4 

13.0 

29  Nov  90 

22:21:00 

30.6 

4.4 

91.1 

13.1 

29  Nov  90 

22:22:00 

30.9 

4.5 

90.3 

13.0 

29  Nov  90 

22:23:00 

26.9 

4.4 

90.0 

13.1 

29  Nov  90 

22:24:00 

28.3 

4.5 

90.2 

12.9 

29  Nov  90 

22:25:00 

25.9 

4.7 

89.5 

12.9 

29  Nov  90 

22:26:00 

24.7 

4.7 

90.0 

12.9 

29  Nov  90 

22:27:00 

24.5 

4.7 

89.2 

12.9 

29  Nov  90 

22:28:00 

25.7 

4.7 

89.4 

12.8 

29  Nov  90 

22:29:00 

26.9 

4.7 

90.0 

12.8 

29  Nov  90 

22:30:00 

26.4 

4.8 

89.2 

12-7 

29  Nov  90 

22:31:00 

25.3 

4.9 

90.4 

12.7 

29  Nov  90 

22:32:00 

23.3 

4.9 

89.8 

12.7 

29  Nov  90 

22:33:00 

23.8 

4.9 

89.7 

12.7 

29  Nov  90 

22:34:00 

26.7 

4.9 

90.0 

12.6 

29  Nov  90 

22:35:00 

23.2 

5.0 

89.4 

12.6 

29  Nov  90 

22:36:00 

22.8 

5.0 

89.5 

12.6 

29  Nov  90 

22:37:00 

26.6 

5.1 

90.1 

12.5 

29  Nov  90 

22:38:00 

27.9 

5.1 

89.3 

12.5 

29  Nov  90 

22:39:00 

25.6 

5.2 

88.5 

12.4 

29  Nov  90 

22:40:00 

23.8 

5.2 

88.0 

12.4 

29  Nov  90 

22:41:00 

26.6 

5.1 

89.8 

12.5 

29  Nov  90 

22:42:00 

25.0 

4.9 

89.6 

12.7 

29  Nov  90 

22:43:00 

25.6 

4.8 

89.4 

12.7 

29  Nov  90 

22:44:00 

24.7 

4.7 

89.3 

12.8 

29  Nov  90 

22:45:00 

25.4 

4.7 

89.4 

12.8 

29  Nov  90 

22:46:00 

23.4 

4.7 

89.7 

12.8 

29  Nov  90 

22:47:00 

29.1 

4.7 

89.9 

12.9 

29  Nov  90 

22:48:00 

28.6 

4.6 

90.2 

12.9 

29  Nov  90 

22:49:00 

26.8 

4.6 

91.4 

12.9 

29  Nov  90 

22:50:00 

25.2 

4.7 

90.3 

12.9 

29  Nov  90 

22:51:00 

25.9 

4.7 

89.5 

12.8 

29  Nov  90 

22:52:00 

26.0 

4.9 

89.8 

12.6 

29  Nov  90 

22:53:00 

25.3 

4.9 

89.9 

12.6 

29  Nov  90 

22:54:00 

26.6 

4.9 

89.2 

12.6 

29  Nov  90 

22:55:00 

23.6 

5.0 

89.2 

12.6 

29  Nov  90 

22:56:00 

25.0 

5.0 

89.4 

12.5 

29  Nov  90 

22:57:00 

25.7 

5.0 

88.9 

12.6 

29  Nov  90 

22:58:00 

24.5 

5.1 

89.3 

12.5 

29  Nov  90 

22:59:00 

25.3 

5.1 

88.5 

12.5 

29  Nov  90 

23:00:00 

26.9 

5.1 

88.3 

12.5 

29  Nov  90 

23:01:00 

25.5 

5.1 

88.6 

12.5 

29  Nov  90 

23:02:00 

29.4 

5.2 

87.5 

12.4 

29  Nov  90 

23:03:00 

25.9 

5.2 

87.1 

12.4 

29  Nov  90 

23:04:00 

25.2 

5.3 

87.5 

12.4 

29  Nov  90 

23:05:00 

27.5 

5.3 

87.2 

12.3 

29  Nov  90 

23:06:00 

24.7 

5.4 

87.2 

12.3 

29  Nov  90 

23:07:00 

26.0 

5.2 

88.6 

12.4 

29  Nov  90 

23:08:00 

27.4 

5.1 

89.2 

12.5 

29  Nov  90 

23:09:00 

27.4 

5.1 

88.6 

12.5 

29  Nov  90 

23:10:00 

26.1 

5.0 

89.2 

12.6 

29  Nov  90 

23:11:00 

27.5 

5.0 

88.9 

12.6 

29  Nov  90 

23:12:00 

23.1 

5.0 

89.1 

12.6 

29  Nov  90 

23:13:00 

26.2 

4.9 

89.5 

12.7 

29  Nov  90 

23:14:00 

26.4 

4.8 

89.8 

12.7 

29  Nov  90 

23:15:00 

27.6 

4.9 

89.4 

12.7 

29  Nov  90 

23:16:00 

25.6 

4.9 

90.1 

12.6 

29  Nov  90 

23:17:00 

25.2 

5.0 

89.4 

12.6 

29  Nov  90 

23:18:00 

25.2 

5.0 

89.2 

12.5 

29  Nov  90 

23:19:00 

26.9 

5.1 

89.5 

12.5 

29  Nov  90 

23:20:00 

23.1 

5.0 

89.3 

12.5 

29  Nov  90 

23:21:00 

22.9 

5.1 

89.3 

12.5 

29  Nov  90 

23:22:00 

23.6 

5.2 

88.2 

12.4 

29  Nov  90 

23:23:00 

24.5 

5.2 

87.9 

12.4 

29  Nov  90 

23:24:00 

24.3 

5.3 

88.4 

12.3 

29  Nov  90 

23:25:00 

77.6 

6.8 

75.7 

10.9 

29  Nov  90 

23:26:00 

236.4 

8.2 

67.7 

10.1 

29  Nov  90 

23:27:00 

249.1 

8.3 

66.8 

10.0 

29  Nov  90 

23:28:00 

361.8 

6.9 

80.2 

11.5 

29  Nov  90 

23:29:00 

54.6 

5.4 

88.8 

12.3 

29  Nov  90 

23:30:00 

25.9 

5.4 

88.6 

12.3 

29  Nov  90 

23:30:00 

27.1 

5.5 

88.4 

12.1 

29  Nov  90 

23:32:00 

25.4 

5.5 

89.0 

12.2 

29  Nov  90 

23:33:00 

23.3 

5.4 

89.6 

12.3 

29  Nov  90 

23:34:00 

24.8 

5.1 

90.3 

12.5 

29  Nov  90 

23:35:00 

23.0 

5.0 

91.3 

12.6 

29  Nov  90 

23:36:00 

22.3 

5.0 

90.2 

12.6 

29  Nov  90 

23:37:00 

23.6 

5.1 

91.5 

12.5 

29  Nov  90 

23:38:00 

22.9 

5.0 

91.3 

12.6 

29  Nov  90 

23:39:00 

20.4 

4.9 

92.1 

12.7 

29  Nov  90 

23:40:00 

24.5 

4.8 

92.6 

12.7 

29  Nov  90 

23:41:00 

19.1 

4.9 

92.0 

12.6 

29  Nov  90 

23:42:00 

21.7 

4.9 

92.1 

12.7 

29  Nov  90 

23:43:00 

22.7 

4.9 

91.1 

12.7 

29  MOV  90 

23:44:00 

23.8 

4.9 

91.0 

12.7 

29  Nov  90 

23:45:00 

23.1 

5.0 

90.6 

12.6 

29  Nov  90 

23:46:00 

23.4 

5.0 

90.1 

12.6 

29  Nov  90 

23:47:00 

22.7 

5.1 

90.0 

12.6 

29  Nov  90 

23:48:00 

23.1 

5.2 

90.0 

12.5 

29  Nov  90 

23:49:00 

25.2 

5.2 

90.0 

12.4 

29  Nov  90 

23:50:00 

27.6 

5.3 

90.6 

12.4 

29  Nov  90 

23:51:00 

25.9 

5.3 

89.7 

12.3 

29  Nov  90 

23:52:00 

26.6 

5.3 

89.5 

12.4 

29  Nov  90 

23:53:00 

22.2 

5.4 

89.2 

12.3 

29  Nov  90 

23:54:00 

25.0 

5.3 

89.2 

12.3 

29  Nov  90 

23:55:00 

26.8 

5.4 

89.7 

12.2 

29  Nov  90 

23:56:00 

26.4 

5.3 

89.9 

12.6 

AVERAGE 
SPAN  GAS  VALUE 
AVERAGE  BIAS  ZERO 
AVERAGE  BIAS  SPAN 
BIAS  CORRECTED  AVG 


171.5 

4.7 

83.3 

12.8 

255.0 

6.0 

250.0 

5.0 

1.0 

0.0 

0.0 

0.0 

251.5 

5.9 

249.0 

4.9 

173.6 

4.7 

83.6 

13.0 

» ^  !8 


TITLE;  TEST  #9  (CON'T) 
NOTE  :  SLURRY  RUN  9  B 


DATE 

TIHE 

CHANNEL  #17 

CHANNEL 

#19  CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPM 

UNIT:  PCT  UNIT:  PPM 

UNIT:  PPM 

UNIT:  PCT 

Nov  90 

11:45:00 

136.6 

0.3 

THC 

285.1 

16.8 

Nov  90 

11:46:00 

590.3 

0.7 

ANALYZER 

298.4 

16.6 

Nov  90 

11:47:00 

1000.0 

0.5 

NOT 

284.6 

16.6 

Nov  90 

11:48:00 

1000.0 

0.2 

OPERATIONAL 

273.8 

16.6 

Nov  90 

11:49:00 

1000.0 

0.9 

297.7 

16.5 

Nov  90 

11:50:00 

1000.0 

1.6 

315.8 

15.9 

Nov  90 

11:51:00 

973.9 

1.9 

313.1 

15.9 

Nov  90 

11:52:00 

1000.0 

0.5 

278.3 

16.6 

Nov  90 

11:53:00 

1000.0 

0.5 

274.6 

16.5 

Nov  90 

11:54:00 

1000.0 

0.2 

254.5 

16.1 

Nov  90 

11:55:00 

1000.0 

0.2 

256.7 

16.1 

Nov  90 

11:56:00 

1000.0 

1.1 

298.3 

16.2 

Nov  90 

11:57:00 

1000.0 

1.6 

305.0 

16.0 

Nov  90 

11:58:00 

973.9 

1.9 

309.3 

15.8 

Nov  90 

11:59:00 

951.0 

1.5 

299.8 

16-1 

Nov  90 

12:00:00 

475.9 

1.4 

302.9 

15.8 

Nov  90 

12:01:00 

657.1 

2.5 

326.8 

15.1 

Nov  90 

12:02:00 

753.1 

2.5 

324.8 

15.2 

Nov  90 

12:03:00 

964.1 

2.3 

321.9 

15.3 

Nov  90 

12:04:00 

885.3 

2.7 

324.7 

15.1 

Nov  90 

12:05:00 

725.6 

2.8 

330.5 

15.0 

Nov  90 

12:06:00 

777.3 

2.7 

327.2 

15,1 

Nov  90 

12:07:00 

891.9 

2.6 

324.3 

15.1 

Nov  90 

12:08:00 

641.6 

3.0 

332.5 

14.7 

Nov  90 

12:09:00 

380.4 

3.3 

342.6 

14.5 

Nov  90 

12:10:00 

347.5 

3.4 

341.2 

14.4 

Nov  90 

12:11:00 

256.7 

3.5 

341.5 

14.3 

Nov  90 

12:12:00 

199.4 

3.7 

346.2 

14.2 

Nov  90 

12:13:00 

159.4 

3.9 

348.0 

14.0 

Nov  90 

12:14:00 

170.2 

4.1 

350.6 

13.9 

Nov  90 

12:15:00 

87.7 

4.2 

348.5 

13.8 

Nov  90 

12:16:00 

55.2 

4.4 

359.1 

13.6 

Nov  90 

12:17:00 

426.9 

3.1 

319.2 

15.2 

Nov  90 

12:18:00 

1000.0 

1.3 

286.9 

16.2 

Nov  90 

12:19:00 

1000.0 

1.5 

299.4 

16.0 

Nov  90 

12:20:00 

973.6 

2.1 

313.3 

15.5 

Nov  90 

12:21:00 

973.9 

2.2 

313.3 

15.5 

Nov  90 

12:22:00 

973.9 

2.3 

312.4 

15.3 

Nov  90 

12:23:00 

973.9 

2.6 

314.7 

15.1 

Nov  90 

12:24:00 

974.0 

2.5 

313.8 

15.3 

Nov  90 

12:25:00 

974.0 

2.2 

314.8 

15.2 

Nov  90 

12:26:00 

452.3 

3.8 

345.5 

14.0 

Nov  90 

12:27:00 

156.7 

3.8 

338.2 

14.1 

Nov  90 

12:28:00 

203.4 

3.8 

343.6 

14.1 

Nov  90 

12:29:00 

183.7 

3.7 

343.4 

14.3 

Nov  90 

12:30:00 

193.0 

3.7 

340.0 

14.2 

Nov  90 

12:31:00 

183.9 

3.8 

347.4 

14.0 

Nov  90 

12:32:00 

110.5 

4.5 

359.1 

13.5 

Nov  90 

12:33:00 

72.0 

4.7 

359.0 

13.4 

Nov  90 

12:34:00 

34.3 

4.9 

364.5 

13.2 

Nov  90 

12:35:00 

28.1 

5.0 

368.7 

13.1 

Nov  90 

12:36:00 

28.1 

5,2 

370.1 

13.0 

Nov  90 

12:37:00 

28.6 

5.2 

376.0 

12.9 

Nov  90 

12:38:00 

19.9 

5.4 

371.6 

12.7 

Nov  90 

12:39:00 

23.2 

5.3 

372.2 

13.1 

Nov  90 

12:40:00 

243.1 

3.6 

334.3 

14.2 

Nov  90 

12:41:00 

262.9 

3.7 

338.9 

14.1 

Nov  90 

12:42:00 

184.8 

3.9 

337.2 

14.0 

Nov  90 

12:43:00 

144.9 

4.0 

344.0 

13.9 

Nov  90 

12:44:00 

110.5 

4.1 

344.0 

13.8 

Nov  90 

12:45:00 

127.6 

4.1 

346.6 

13.9 

Nov  90 

12:46:00 

74.0 

4.5 

352.4 

13.5 

Nov  90 

12:47:00 

63.0 

4.7 

348.5 

13.4 

Nov  90 

12:48:00 

55.7 

4.7 

352.0 

13.4 

Nov  90 

12:49:00 

49.2 

4.8 

361.9 

13.2 

Nov  90 

12:50:00 

40.4 

4.8 

353.0 

13.4 

Nov  90 

12:51:00 

137.5 

4.0 

340.6 

14,1 

Nov  90 

12:52:00 

205.2 

3.5 

332.7 

14.3 

Nov  90 

12:53:00 

392.1 

3.3 

329.9 

14.4 

Nov  90 

12:54:00 

479.0 

3.0 

323.4 

14.7 

Nov  90 

12:55:00 

616.2 

2.9 

328.3 

14.7 

Nov  90 

12:56:00 

688.1 

2.9 

325.3 

14.8 

^  !){ !)( !i{  !2S  !)( 


I 


Nov  90 

12:57:00 

724.3 

2.9 

323.8 

14.8 

Nov  90 

12:58:00 

771.6 

2.6 

319.9 

15.0 

Nov  90 

12:59:00 

877.5 

2.7 

320.0 

15.0 

Nov  90 

13:00:00 

732.3 

2.8 

322.9 

14.8 

Nov  90 

13:01:00 

634.3 

3.0 

332.6 

14.5 

Nov  90 

13:02:00 

561.6 

3.2 

327.6 

14.8 

Nov  90 

13:03:00 

707.5 

3.7 

340.9 

13.9 

Nov  90 

13:04:00 

115.2 

4.5 

351.5 

13.5 

Nov  90 

13:05:00 

52.6 

4.7 

362.5 

13.4 

Nov  90 

13:06:00 

37.9 

4.9 

356.2 

13.2 

Nov  90 

13:07:00 

268.1 

3.5 

330.3 

14.5 

Nov  90 

13:08:00 

576.3 

3.1 

327.3 

14.6 

Nov  90 

13:09:00 

471.4 

3.1 

324.5 

14.7 

Nov  90 

13:10:00 

505.6 

3.1 

322.2 

14.6 

Nov  90 

13:11:00 

484.4 

3.3 

324.2 

14.5 

Nov  90 

13:12:00 

366.5 

3.6 

329.8 

14.2 

Nov  90 

13:13:00 

326.8 

3.6 

330.2 

14.3 

Nov  90 

13:14:00 

250.3 

3.7 

334.6 

14.1 

Nov  90 

13:15:00 

220.3 

3.8 

331.6 

14.1 

Nov  90 

13:16:00 

263.5 

3.4 

329.1 

14.4 

Nov  90 

13:17:00 

563.9 

2.7 

324.6 

15.0 

Nov  90 

13:18:00 

405.6 

4.0 

350.9 

13.7 

Nov  90 

13:19:00 

66.9 

4.5 

351.8 

13.5 

Nov  90 

13:20:00 

68.4 

4.7 

353.6 

13.4 

Nov  90 

13:21:00 

59.9 

4.6 

356.5 

13.5 

Nov  90 

13:22:00 

55.2 

4.6 

356.7 

13.4 

Nov  90 

13:23:00 

39.6 

4.6 

354.9 

13.5 

Nov  90 

13:24:00 

55.0 

4.6 

353.1 

13.5 

Nov  90 

13:25:00 

60.9 

4,7 

353-7 

13.4 

Nov  90 

13:26:00 

38.1 

4.9 

364.1 

13.2 

Nov  90 

13:27:00 

61.0 

4.4 

350.4 

14.0 

Nov  90 

13:28:00 

847.1 

2.3 

314.1 

15.3 

Nov  90 

13:29:00 

973.8 

2.4 

314.4 

15.2 

Nov  90 

13:30:00 

954.7 

2.8 

317.9 

14.9 

Nov  90 

13:31:00 

933.0 

2.5 

310.9 

15.1 

Nov  90 

13:32:00 

857.2 

2.9 

319.2 

14.8 

Nov  90 

13:33:00 

687.7 

2.9 

319.5 

14.7 

Nov  90 

13:34:00 

545.8 

3.2 

324.6 

14.5 

Nov  90 

13:35:00 

357.9 

3.4 

328.8 

14.3 

Nov  90 

13:36:00 

328.7 

3.7 

334.6 

14.1 

Nov  90 

13:37:00 

214.0 

3.9 

341.5 

14.0 

Nov  90 

13:38:00 

162.5 

4.1 

339.1 

13.9 

Nov  90 

13:39:00 

125.2 

4.3 

341.8 

13.7 

Nov  90 

13:40:00 

83.3 

4.4 

343.2 

13.6 

Nov  90 

13:41:00 

98-7 

4.4 

340.2 

13.6 

Nov  90 

13:42:00 

110.9 

4.2 

335.6 

13.9 

Nov  90 

13:43:00 

354.6 

3.3 

328.2 

14.4 

Nov  90 

13:44:00 

592.4 

3.2 

326.5 

14.6 

Nov  90 

13:45:00 

642.4 

2.9 

325.6 

14.6 

Nov  90 

13:46:00 

518.5 

2.4 

298.6 

15.5 

Nov  90 

13:47:00 

973.5 

1.1 

289.1 

16.1 

Nov  90 

13:48:00 

803.2 

1.9 

306.9 

15.6 

Nov  90 

13:49:00 

974.0 

1.9 

305.9 

15.7 

Nov  90 

13:50:00 

974.0 

2.0 

307.8 

15.5 

Nov  90 

13:51:00 

974.0 

2.4 

314.7 

15.1 

Nov  90 

13:52:00 

784-1 

2.8 

322.6 

14.9 

Nov  90 

13:53:00 

702.7 

3.0 

322.4 

14.6 

Nov  90 

13:54:00 

495.1 

3.2 

329.8 

14.5 

Nov  90 

13:55:00 

329.2 

3.6 

337.5 

14.2 

Nov  90 

13:56:00 

202.2 

3.9 

341.9 

14.0 

Nov  90 

13:57:00 

100.2 

4.3 

346.7 

13.7 

Nov  90 

13:58:00 

85.5 

4.5 

353.0 

13.5 

Nov  90 

13:59:00 

62.2 

4.6 

352.2 

13.4 

Nov  90 

14:00:00 

595.2 

2.8 

316.5 

15.1 

Nov  90 

14:01:00 

590.5 

3.7 

332.9 

14.0 

Nov  90 

14:02:00 

129.8 

4.3 

345.0 

13.6 

Nov  90 

14:03:00 

207.6 

3.8 

329.1 

14.4 

Nov  90 

14:04:00 

973.8 

2.4 

309.4 

15.2 

Nov  90 

14:05:00 

974.0 

2.4 

312.9 

15.2 

Nov  90 

14:06:00 

974.0 

2.5 

310.8 

15.1 

Nov  90 

14:07:00 

974.0 

2.5 

311.1 

15.1 

Nov  90 

14:08:00 

974.0 

2.3 

305.0 

15.5 

Nov  90 

14:09:00 

947.1 

2.6 

321.6 

14.9 

Nov  90 

14:10:00 

575.8 

3.1 

325.5 

14.6 

Nov  90 

14:11:00 

480.9 

3.1 

328.6 

14.5 

Nov  90 

14:12:00 

441.4 

3.2 

330.4 

14.5 

Nov  90 

14:13:00 

525.6 

3.0 

328.0 

14.7 

Nov  90 

14:14:00 

571.4 

3.2 

329.4 

14.5 

Nov  90 

14:15:00 

438.2 

3.5 

336.7 

14.2 

ft  Ri  Rl  ft  ft  Ri  Ri  Ri  Ri  ft  Ri  R!  ft  8  ft  Ri  ft  ft  Ri  ft  R;  ft  %  Ri  r:  ft  ft  ft  R:  Xi  ft  ft  R:  R:  Ri  Ri  R  Ri  Ri  Ri  R)  Ri  Ri  Ri  Ri  R;  Ri  Ri  R;  g;  Ri  r;  R2  R:  Ri 


Nov  90  14:16:00 
Nov  90  14:17:00 
Nov  90  14:18:00 
Nov  90  14:19:00 
Nov  90  14:20:00 
Nov  90  14:21:00 
Nov  90  14:22:00 
Nov  90  14:23:00 
Nov  90  14:24:00 
Nov  90  14:25:00 
Nov  90  14:26:00 
Nov  90  14:27:00 
Nov  90  14:28:00 
Nov  90  14:29:00 
FIRE 

Nov  90  14:30:00 
Nov  90  14:31:00 
Nov  90  14:32:00 
Nov  90  14:33:00 
Nov  90  14:34:00 
Nov  90  14:35:00 
Nov  90  14:36:00 
Nov  90  14:37:00 
Nov  90  14:38:00 
Nov  90  14:39:00 
Nov  90  14:40:00 
Nov  90  14:41:00 
Nov  90  14:42:00 
Nov  90  14:43:00 
Nov  90  14:44:00 
Nov  90  14:45:00 
Nov  90  14:46:00 
Nov  90  14:47:00 
Nov  90  14:48:00 
Nov  90  14:49:00 
Nov  90  14:50:00 
Nov  90  14:51:00 
Nov  90  14:52:00 
Nov  90  14:53:00 
Nov  90  14:54:00 
Nov  90  14:55:00 
Nov  90  14:56:00 
Nov  90  14:57:00 
Nov  90  14:58:00 
Nov  90  14:59:00 
Nov  90  15:00:00 
Nov  90  15:01:00 
Nov  90  15:02:00 
Nov  90  15:03:00 
Nov  90  15:04:00 
Nov  90  15:05:00 
Nov  90  15:06:00 
Nov  90  15:07:00 
Nov  90  15:08:00 
Nov  90  15:09:00 
Nov  90  15:10:00 
Nov  90  15:11:00 
Nov  90  15:12:00 
Nov  90  15:13:00 
Nov  90  15:14:00 
Nov  90  15:15:00 
Nov  90  15:16:00 
Nov  90  15:17:00 
Nov  90  15:18:00 

AVERAGE 
SPAN  GAS  VALUE 
AVERAGE  BIAS  ZERO 
AVERAGE  BIAS  SPAN 
BIAS  CORRECTED  AVG 


249.0 

4.0 

342.2 

13.9 

144.1 

4.1 

347.6 

13.8 

84.3 

4.4 

355.0 

13.6 

371.8 

3.4 

321.6 

14.8 

969.7 

2.8 

323.7 

14.5 

291.5 

4.1 

339.4 

14.1 

946.5 

2.1 

304.2 

15.5 

974.0 

2.2 

308.2 

15.4 

974.0 

2.6 

313.1 

15.0 

739.0 

3.1 

325.8 

14.4 

218.2 

4.3 

347.0 

13.6 

71.6 

4.6 

349.5 

13.4 

90.8 

4.2 

334.3 

14.1 

601.7 

0.6 

203.5 

13.7 

1.0 

1.1 

190.6 

14.5 

580.1 

2.7 

203.2 

14.0 

680.0 

3.7 

207.2 

13.4 

182.6 

4.8 

208.9 

12.4 

40.6 

7.0 

198.9 

10.6 

25.1 

7.2 

194.7 

11.3 

790.7 

1.3 

174.6 

14.5 

141.0 

0.8 

179.6 

14.6 

201.5 

2.0 

192.1 

14.6 

621.3 

3.1 

203.6 

13.8 

788.7 

3.4 

198.4 

13.8 

450.9 

1.5 

187.0 

14.6 

647.4 

2.6 

180.8 

13.5 

1000.0 

0.5 

162.8 

14.0 

1000.0 

0.5 

165.4 

14.3 

1000.0 

1.4 

183.4 

14.5 

687.3 

3.8 

202.0 

13.0 

456.7 

2.9 

187.4 

14.3 

422.4 

1.8 

193.8 

14.5 

630.9 

2.1 

186.6 

14.5 

641.5 

1.9 

192.9 

14.2 

822.2 

4.4 

192.0 

13.2 

974.0 

2.6 

203.3 

14.0 

487.4 

6.2 

207.8 

11.0 

20.6 

7.3 

201.7 

10.5 

179.0 

5.2 

202.8 

12.9 

815.0 

4.6 

209.3 

12.2 

41.0 

6.4 

205.4 

11.2 

20.3 

7.7 

191.3 

10.2 

17.5 

7.6 

192.4 

10.2 

17.7 

8.1 

189.3 

9.9 

18.3 

8.0 

195.4 

10.2 

22.6 

6.2 

209.4 

11.4 

25.2 

5.9 

212.1 

12.1 

53.9 

5.0 

215.2 

12.5 

43.6 

5.6 

209.7 

12.1 

561.0 

2.7 

198.7 

13.9 

315.8 

6.3 

206.4 

11.1 

23.0 

7.0 

194.9 

10.5 

29.3 

6.9 

195.3 

10.8 

33.0 

9.4 

138.6 

8.6 

52.9 

9.8 

129.4 

8.4 

128.3 

8.7 

142.8 

10.3 

603.8 

2.0 

188.8 

14.5 

1000.0 

1.8 

175.5 

14.3 

1000.0 

1.1 

178.0 

14.9 

475.9 

2.4 

191.4 

14.2 

666.1 

3.1 

143.8 

12.9 

219.9 

6.8 

109.6 

10.4 

467.0 

3.5 

296.6 

14.1 

255.0 

6.0 

8.3 

5.0 

1.0 

0.0 

0.0 

0.0 

259.0 

5.8 

800.5 

5.1 

460.6 

3.6 

3.1 

13.8 

TITLE:  TEST  #9  (CON'T) 
NOTE  :  ACETONE  TEST  9  B 


DATE 

TINE 

CHANNEL  #17 

CHANNEL  #19 

CHANNEL  #20 

CHANNEL  #21 

CHANNEL  #23 

ID:  CO 

ID:  02 

ID:  THC 

ID:  NOX 

ID:  C02 

UNIT:  PPN 

UNIT:  PCT 

UNIT:  PPM 

UNIT:  PPN 

UNIT:  PCT 

30 

Nov 

90 

18:00:00 

366.5 

8.9 

107.2 

8.8 

30 

Nov 

90 

18:01:00 

233.4 

10.0 

86.5 

8.1 

30 

Nov 

90 

18:02:00 

187.8 

10.5 

79.1 

7.9 

30 

Nov 

90 

18:03:00 

216.4 

8.9 

98.0 

9.4 

30 

Nov 

90 

18:04:00 

1000.0 

1.3 

112.3 

11.8 

30 

Nov 

90 

18:05:00 

1000.0 

1.1 

118.5 

12.4 

30 

Nov 

90 

18:06:00 

1000.0 

0.4 

119.1 

12.8 

30 

Nov 

90 

18:07:00 

1000.0 

0.3 

117.2 

12.9 

30 

Nov 

90 

18:08:00 

1000.0 

0.3 

115.4 

12.9 

30 

Nov 

90 

18:09:00 

1000,0 

0.2 

113.7 

13.0 

30 

Nov 

90 

18:10:00 

1000.0 

0.2 

111.6 

13.0 

30 

Nov 

90 

18:11:00 

1000.0 

0.2 

109.6 

13.1 

30 

Nov 

90 

18:12:00 

1000.0 

0.2 

106.6 

13.2 

30 

Nov 

90 

18:13:00 

1000.0 

0.2 

103.8 

13 . 1 

30 

Nov 

90 

18:14:00 

1000.0 

0.2 

101.3 

13.1 

30 

Nov 

90 

18:15:00 

1000.0 

0.2 

99.0 

13.2 

30 

Nov 

90 

18:16:00 

1000.0 

0.1 

98.7 

13.5 

30 

Nov 

90 

18:17:00 

1000.0 

0.1 

92.9 

13.6 

30 

Nov 

90 

18:18:00 

1000.0 

0.1 

87  •  1 

13.7 

30 

Nov 

90 

18:19:00 

1000.0 

0.1 

81 .3 

13.9 

30 

Nov 

90 

18:20:00 

1000.0 

0.1 

73.0 

13.9 

30 

Nov 

90 

18:21:00 

1000.0 

0.1 

62.9 

14.0 

30 

Nov 

90 

18:22:00 

1000.0 

0.1 

57.2 

14.2 

30 

Nov 

90 

18:23:00 

1000.0 

0.1 

57.7 

14.8 

30 

Nov 

90 

18:24:00 

1000.0 

0.4 

116.7 

16.0 

30 

Nov 

90 

18:25:00 

776.4 

2.1 

148.3 

14.6 

30 

Nov 

90 

18:26:00 

783.0 

3.4 

154.6 

13.6 

30 

Nov 

90 

18:27:00 

609.9 

4.0 

151.8 

13.6 

30 

Nov 

90 

18:28:00 

720.8 

1.3 

139.0 

14.9 

30 

Nov 

90 

18:29:00 

738.1 

3.9 

156.9 

13.1 

30 

Nov 

90 

18:30:00 

348.8 

5.4 

157.4 

12.0 

30 

Nov 

90 

18:31:00 

338.2 

4.7 

150.8 

13.3 

30 

Nov 

90 

18:32:00 

581.0 

2.6 

147.9 

13.9 

30 

Nov 

90 

18:33:00 

418.4 

5.5 

154.3 

11.8 

30 

Nov 

90 

18:34:00 

176.9 

6.6 

155.1 

11.0 

30 

Nov 

90 

18:35:00 

138.2 

6.9 

153.4 

10.8 

30 

Nov 

90 

18:36:00 

116.5 

7.2 

152.1 

10.7 

30 

Nov 

90 

18:37:00 

100.5 

6.5 

152.3 

11.8 

30 

Nov 

90 

18:38:00 

829.4 

3.2 

148.4 

13.8 

30 

Nov 

90 

18:39:00 

222.7 

5.3 

153.3 

12.0 

30 

Nov 

90 

18:40:00 

112.8 

6.7 

153.9 

11.0 

30 

Nov 

90 

18:41:00 

108.2 

5.1 

152.6 

12.9 

30 

Nov 

90 

18:42:00 

384.5 

3.6 

150.6 

13.7 

30 

Nov 

90 

18:43:00 

267.8 

4.0 

154.0 

13.3 

30 

Nov 

90 

18:44:00 

285.7 

5.4 

157.4 

11.9 

30 

Nov 

90 

18:45:00 

104.2 

6.9 

153.5 

10.7 

30 

Nov 

90 

18:46:00 

87.0 

7.7 

151.0 

10.6 

30 

Nov 

90 

18:47:00 

521.9 

3.2 

149.4 

14.4 

30 

Nov 

90 

18:48:00 

971.1 

2.7 

149.9 

14.3 

30 

Nov 

90 

18:49:00 

804.5 

1.9 

143.7 

14.8 

30 

Nov 

90 

18:50:00 

576.8 

3.7 

155.4 

13.2 

30 

Nov 

90 

18:51:00 

145.6 

5.8 

158.3 

11.7 

30 

Nov 

90 

18:52:00 

99.2 

6.2 

159,7 

11.4 

30 

Nov 

90 

18:53:00 

82.8 

6.5 

157.0 

11.2 

30 

Nov 

90 

18:54:00 

72.9 

6.7 

157.2 

11.1 

30 

Nov 

90 

18:55:00 

66.4 

6.8 

155.9 

11.0 

30 

Nov 

90 

18:56:00 

62.8 

6.5 

156.8 

11.5 

30 

Nov 

90 

18:57:00 

310.7 

3.0 

121.5 

13.1 

30 

Nov 

90 

18:58:00 

322.8 

6.0 

81.8 

10.7 

30 

Nov 

90 

18:59:00 

107.9 

7.4 

79.5 

10.2 

30 

Nov 

90 

19:00:00 

70.0 

7.1 

80.6 

10.4 

30 

Nov 

90 

19:01:00 

70.2 

6.8 

81.1 

10.6 

30 

Nov 

90 

19:02:00 

67.5 

6.9 

80.4 

10.5 

30 

Nov 

90 

19:03:00 

68.7 

6.8 

78.1 

10.6 

30 

Nov 

90 

19:04:00 

71.4 

6.8 

75.8 

10,6 

30 

Nov 

90 

19:05:00 

71.1 

6.8 

75.3 

10.6 

30 

Nov 

90 

19:06:00 

70.2 

6.8 

73.8 

10.6 

30 

Nov 

90 

19:07:00 

70.1 

6.9 

74.5 

10.5 

30 

Nov 

90 

19:08:00 

64.9 

7.0 

71.7 

10.5 

30 

Nov 

90 

19:09:00 

60.7 

7.0 

73.9 

10.4 

30 

Nov 

90 

19:10:00 

58.0 

7.2 

76.4 

10.3 

30 

Nov 

90 

19:11:00 

56.8 

7.2 

77.1 

10.3 

30  Nov  90 

19:12:00 

54.8 

7.3 

77.6 

10.3 

30  Nov  90 

19:13:00 

53.7 

7.3 

76.6 

10.3 

30  Nov  90 

19:14:00 

52.0 

7.4 

76.3 

10.2 

30  Nov  90 

19:15:00 

53.4 

7.4 

76.0 

10.2 

30  Nov  90 

19:16:00 

50.8 

7.4 

75.5 

10.2 

30  Nov  90 

19:17:00 

53.7 

7.4 

74.9 

10.2 

30  Nov  90 

19:18:00 

49.9 

7.4 

76.0 

10.2 

30  Nov  90 

19:19:00 

50.8 

7.4 

75.4 

10.2 

30  Nov  90 

19:20:00 

50.4 

7.7 

73.4 

10.0 

30  Nov  90 

19:21:00 

51.9 

7.5 

73.9 

10.1 

30  Nov  90 

19:22:00 

51.9 

7.4 

74.3 

10.2 

30  Nov  90 

19:23:00 

53.5 

7.4 

75.0 

10.2 

30  Nov  90 

19:24:00 

52.4 

7,3 

74.7 

10.3 

30  Nov  90 

19:25:00 

54.3 

7.3 

74.1 

10.2 

30  Nov  90 

19:26:00 

54.7 

7.3 

74.8 

10.3 

30  Nov  90 

19:27:00 

56.8 

7.3 

73.4 

10.3 

30  Nov  90 

19:28:00 

53.9 

7.3 

74.4 

10.3 

30  Nov  90 

19:29:00 

53.4 

7.3 

73.4 

10.3 

30  Nov  90 

19:30:00 

53.3 

7.3 

74.0 

10.3 

30  Nov  90 

19:31:00 

56.4 

7.2 

73.1 

10.3 

30  Nov  90 

19:32:00 

55.0 

7.3 

74.2 

10.2 

30  Nov  90 

19:33:00 

51.3 

7.4 

74.2 

10.2 

30  Nov  90 

19:34:00 

51.4 

7.5 

74.6 

10.1 

30  Nov  90 

19:35:00 

51.0 

7.5 

74.5 

10.1 

30  Nov  90 

19:36:00 

50.6 

7.5 

74.5 

10.1 

30  Nov  90 

19:37:00 

54.8 

8.4 

72.5 

9.3 

30  Nov  90 

19:38:00 

54.8 

8.6 

72.9 

9.3 

30  Nov  90 

19:39:00 

49.4 

8.4 

73.7 

9.5 

30  Nov  90 

19:40:00 

48.4 

8.3 

74.1 

9.5 

30  Nov  90 

19:41:00 

49.0 

8.3 

74.2 

9.6 

30  Nov  90 

19:42:00 

48.8 

8.2 

73.7 

9.6 

30  Nov  90 

19:43:00 

47.8 

8.2 

73.7 

9.6 

30  Nov  90 

19:44:00 

49.0 

8.2 

74.2 

9.6 

30  Nov  90 

19:45:00 

50.2 

8.2 

73.7 

9.6 

30  Nov  90 

19:46:00 

46.3 

8.2 

73.7 

9.6 

30  Nov  90 

19:47:00 

46.0 

8.2 

73.4 

9.6 

30  Nov  90 

19:48:00 

45.9 

8.2 

73.4 

9.6 

30  Nov  90 

19:49:00 

47.4 

8.2 

73.7 

9.6 

30  Nov  90 

19:50:00 

46.7 

8.2 

73.4 

9.6 

30  Nov  90 

19:51:00 

46.6 

8.2 

73.5 

9.6 

30  Nov  90 

19:52:00 

48.4 

8.3 

73.1 

9.6 

30  Nov  90 

19:53:00 

46.0 

8.3 

73.2 

9.5 

30  Nov  90 

19:54:00 

46.3 

8.3 

73.0 

9.5 

30  Nov  90 

19:55:00 

46.7 

8.2 

73.5 

9.6 

30  Nov  90 

19:56:00 

44.9 

8.3 

73.3 

9.5 

30  Nov  90 

19:57:00 

45.7 

8.3 

72.3 

9.5 

30  Nov  90 

19:58:00 

42.1 

8.5 

72.0 

9.4 

30  Nov  90 

19:59:00 

46.9 

8.5 

72.8 

9.5 

30  Nov  90 

20:00:00 

77.1 

7.0 

72.8 

10.6 

30  Nov  90 

20:01:00 

102.9 

7.1 

72.5 

10.4 

30  Nov  90 

20:02:00 

93.5 

7.3 

75.8 

10.5 

30  Nov  90 

20:03:00 

464.5 

1.8 

71.2 

9.1 

30  Nov  90 

20:04:00 

1000.0 

0.7 

85.3 

14.0 

30  Nov  90 

20:05:00 

1000.0 

0.6 

77.1 

14.0 

30  Nov  90 

20:06:00 

1000.0 

0.7 

76.4 

13.9 

30  Nov  90 

20:07:00 

1000.0 

0.8 

80.6 

14.1 

30  Nov  90 

20:08:00 

1000.0 

0.8 

80.5 

14.1 

30  Nov  90 

20:09:00 

1000.0 

0.7 

81.3 

14.1 

30  Nov  90 

20:10:00 

1000.0 

0.4 

76.4 

13.8 

30  Nov  90 

20:11:00 

1000.0 

1.0 

82.6 

14.3 

30  Nov  90 

20:12:00 

1000.0 

0.5 

79.1 

14.0 

30  Nov  90 

20:13:00 

1000.0 

1.0 

80.7 

14.1 

30  Nov  90 

20:14:00 

1000.0 

0.7 

78.3 

14.1 

30  Nov  90 

20:15:00 

1000.0 

1.0 

77.4 

13.9 

30  Nov  90 

20:16:00 

1000.0 

0.8 

80.2 

14.3 

30  NOV  90 

20:17:00 

1000.0 

1.1 

75.5 

13.5 

30  Nov  90 

20:18:00 

1000.0 

0.6 

70.4 

13.2 

30  Nov  90 

20:19:00 

1000.0 

0.5 

73.9 

13.8 

30  Nov  90 

20:20:00 

1000.0 

0.7 

77.8 

14.2 

30  Nov  90 

20:21:00 

1000.0 

0.7 

78.0 

14.2 

30  Nov  90 

20:22:00 

1000.0 

0.7 

77.2 

14.2 

30  Nov  90 

20:23:00 

1000.0 

0.7 

77.8 

14.3 

30  Nov  90 

20:24:00 

1000.0 

0.7 

78.3 

14.2 

30  Nov  90 

20:25:00 

1000.0 

0.8 

76.8 

14.1 

30  Nov  90 

20:26:00 

1000.0 

0.7 

76.4 

14.0 

30  Nov  90 

20:27:00 

1000.0 

0.7 

77.7 

14.1 

30  Nov  90 

20:28:00 

1000.0 

0.7 

76.6 

14,1 

30  Nov  90 

20:29:00 

1000.0 

0.7 

77.3 

14.1 

30  Nov  90 

20:30:00 

1000.0 

0.7 

77.7 

14.1 

I 


30  Nov  90 

20:31:00 

1000.0 

0.4 

73.0 

13.8 

30  Nov  90 

20:32:00 

1000.0 

1.0 

79.6 

14.2 

30  Nov  90 

20:33:00 

1000.0 

0.7 

67.0 

1 1 .8 

30  Nov  90 

20:34:00 

1000.0 

16.1 

23.9 

4.2 

30  Nov  90 

20:35:00 

1000.0 

0.6 

90.3 

14.9 

30  Nov  90 

20:36:00 

1000.0 

0.3 

71.8 

10.4 

30  Nov  90 

20:37:00 

1000.0 

0.3 

125.9 

11.7 

30  Nov  90 

20:38:00 

1000.0 

0.1 

85.3 

14.3 

30  Nov  90 

20:39:00 

1000.0 

-0.1 

79.5 

14.2 

30  Nov  90 

20:40:00 

1000.0 

-0.1 

81.8 

13.8 

30  Nov  90 

20:41:00 

1000.0 

0.1 

89.8 

14.7 

30  Nov  90 

20:42:00 

1000.0 

0.2 

88.2 

14.7 

30  Nov  90 

20:43:00 

1000.0 

0.2 

88.4 

14.8 

30  Nov  90 

20:44:00 

1000.0 

0.3 

89.3 

14.7 

30  Nov  90 

20:45:00 

1000.0 

0.2 

88.4 

14.6 

30  Nov  90 

20:46:00 

1000.0 

0.3 

87  •  1 

14.5 

30  Nov  90 

20:47:00 

1000.0 

0.4 

82.3 

14.3 

30  Nov  90 

20:48:00 

1000.0 

0.3 

82.5 

14.2 

30  Nov  90 

20:49:00 

1000.0 

0.5 

84.1 

14.3 

30  Nov  90 

20:50:00 

1000.0 

0.6 

83.8 

14.3 

30  Nov  90 

20:51:00 

1000.0 

0.6 

83.6 

14.2 

30  Nov  90 

20:52:00 

1000.0 

0.5 

77.7 

14.1 

30  Nov  90 

20:53:00 

1000.0 

0.6 

84.3 

14.3 

30  Nov  90 

20:54:00 

1000.0 

0.7 

81.3 

14.1 

30  Nov  90 

20:55:00 

1000.0 

0.8 

88.5 

14.5 

30  Nov  90 

20:56:00 

1000.0 

0.5 

77.1 

13.8 

30  Nov  90 

20:57:00 

1000.0 

1.0 

90.3 

14.5 

30  Nov  90 

20:58:00 

385.7 

0.4 

76.7 

13.8 

30  Nov  90 

20:59:00 

174.1 

12.7 

25.4 

2.9 

30  Nov  90 

21:00:00 

86.4 

19.4 

3.2 

0.0 

30  Nov  90 

21:01:00 

33.7 

10.6 

66.3 

9.6 

30  Nov  90 

21:02:00 

78.7 

6.4 

85.6 

10.8 

30  Nov  90 

21:03:00 

88.5 

7.6 

86.0 

10.2 

30  Nov  90 

21:04:00 

360.8 

2.6 

85.6 

10.2 

30  Nov  90 

21:05:00 

1.3 

0.1 

117.3 

10.6 

30  Nov  90 

21:06:00 

32.9 

2.6 

102.5 

12.9 

30  Nov  90 

21:07:00 

308.7 

6.7 

84.5 

10.5 

30  Nov  90 

21:08:00 

178.2 

6.8 

83.2 

10.8 

30  Nov  90 

21:09:00 

190.6 

6.3 

84.9 

11.5 

30  Nov  90 

21:10:00 

190.7 

6.6 

85.1 

10.8 

30  Nov  90 

21:11:00 

171.6 

6.7 

84.3 

10.8 

30  Nov  90 

21:12:00 

162.3 

6.7 

83.1 

10.8 

30  Nov  90 

21:13:00 

150.0 

6.7 

82.9 

10.8 

30  Nov  90 

21:14:00 

151.5 

5.3 

80.4 

11.8 

30  Nov  90 

21:15:00 

154.2 

7.9 

82.6 

10.0 

30  Nov  90 

21:16:00 

108.4 

6.0 

84.8 

11.0 

30  Nov  90 

21:17:00 

127.2 

7.7 

83.0 

10.4 

30  Nov  90 

21:18:00 

104.2 

6.6 

84.3 

10.5 

30  Nov  90 

21:19:00 

105.1 

7.3 

84.3 

10.8 

30  Nov  90 

21:20:00 

96.9 

7.2 

83.5 

10.1 

30  Nov  90 

21:21:00 

95.1 

6.9 

83.9 

11.1 

30  Nov  90 

21:22:00 

90.3 

6.1 

84.5 

11.3 

30  Nov  90 

21:23:00 

96.3 

6.1 

84.8 

11.3 

30  Nov  90 

21:24:00 

98.8 

7.0 

84.4 

10.3 

30  Nov  90 

21:25:00 

94.7 

7.8 

85.0 

10.0 

30  Nov  90 

21:26:00 

84.8 

7.9 

83.2 

10.0 

30  Nov  90 

21:27:00 

81.5 

7.8 

84.0 

10.0 

30  Nov  90 

21:28:00 

78.5 

7.7 

83.7 

10.1 

30  Nov  90 

21:29:00 

73.5 

7.5 

87.1 

10.5 

30  Nov  90 

21:30:00 

362.5 

1.2 

72.5 

9.9 

30  Nov  90 

21:31:00 

1.4 

0.1 

109.6 

12.9 

30  Nov  90 

21:32:00 

52.9 

0.1 

86.7 

14.7 

30  Nov  90 

21:33:00 

222.4 

0.0 

84.4 

14.7 

30  Nov  90 

21:34:00 

136.5 

0.2 

88.5 

14.5 

30  Nov  90 

21:35:00 

295.4 

0.0 

84.1 

14.3 

30  Nov  90 

21:36:00 

212.8 

0.5 

91.3 

14.7 

30  Nov  90 

21:37:00 

593.2 

4.5 

84.7 

11.4 

30  Nov  90 

21:38:00 

136.1 

6.8 

83.8 

11.0 

30  Nov  90 

21:39:00 

112.4 

7.2 

80.9 

10.3 

30  Nov  90 

21:40:00 

100.5 

6.0 

79.5 

11.3 

30  Nov  90 

21:41:00 

95.6 

6.2 

83.0 

11.1 

30  Nov  90 

21:42:00 

99.5 

8.0 

79.9 

9.7 

30  Nov  90 

21:43:00 

79.6 

6.4 

81.3 

11.0 

30  Nov  90 

21:44:00 

79.3 

7.7 

79.1 

9.8 

30  Nov  90 

21:45:00 

80.0 

6.9 

82.6 

10.6 

30  Nov  90 

21:46:00 

84.5 

8.1 

79.8 

9.9 

30  Nov  90 

21:47:00 

65.8 

6.5 

83.0 

10.9 

30  Nov  90 

21:48:00 

78.6 

8.0 

78.3 

9.7 

30  Nov  90 

21:49:00 

78.2 

6.8 

82.0 

10.9 

30  Nov  90 

21:50:00 

67.5 

7.3 

80.8 

10.0 

30  Nov  90 

21:51:00 

90.0 

7.4 

82.5 

10.6 

30  Nov  90 

21:52:00 

62.9 

6.6 

83.1 

10.9 

30  Nov  90 

21:53:00 

67.4 

6.6 

83.0 

10.8 

30  Nov  90 

21:54:00 

66.9 

6.6 

82.9 

10.9 

30  Nov  90 

21:55:00 

69.6 

7.2 

81.9 

10.2 

30  Nov  90 

21:56:00 

77.1 

7.9 

81.9 

9.9 

30  Nov  90 

21:57:00 

74.4 

8.2 

80.7 

9.6 

30  Nov  90 

21:58:00 

70.7 

8.1 

81.4 

9.7 

30  Nov  90 

21:59:00 

68.2 

8.0 

81.6 

9.9 

30  Nov  90 

22:00:00 

66.7 

7.9 

82.1 

9.9 

30  Nov  90 

22:01:00 

67.9 

7.9 

81.8 

9.9 

30  Nov  90 

22:02:00 

65.0 

7.8 

81.9 

9.9 

30  Nov  90 

22:03:00 

69.0 

8.2 

81.6 

9.7 

30  Nov  90 

22:04:00 

298.8 

2.3 

77.9 

11.2 

30  Nov  90 

22:05:00 

1000.0 

-0.0 

84.2 

10.7 

30  Nov  90 

22:06:00 

1000.0 

4.0 

108.8 

11.9 

30  Nov  90 

22:07:00 

129.4 

7.4 

85.1 

10.1 

30  Nov  90 

22:08:00 

72.8 

7.9 

82.1 

9.9 

30  Nov  90 

22:09:00 

67.3 

7.7 

86.2 

10.0 

30  Nov  90 

22:10:00 

65.9 

7.7 

85.8 

10.0 

30  Nov  90 

22:11:00 

65.0 

7.6 

84.4 

10.1 

30  Nov  90 

22:12:00 

60.2 

7-6 

83.9 

10,1 

30  Nov  90 

22:13:00 

56.5 

7.5 

81.1 

10.1 

30  Nov  90 

22:14:00 

52.3 

7.8 

76.4 

10.0 

30  Nov  90 

22:15:00 

45.6 

7.7 

77.0 

10.0 

30  Nov  90 

22:16:00 

49.4 

7.8 

80.5 

9.9 

30  Nov  90 

22:17:00 

65.3 

8.1 

80.3 

9.7 

30  Nov  90 

22:18:00 

60.8 

8.0 

81.8 

9.8 

30  Nov  90 

22:19:00 

63.4 

7.9 

81.0 

9.9 

30  Nov  90 

22:20:00 

62.1 

7.9 

81.8 

9.9 

30  Nov  90 

22:21:00 

58.3 

7.5 

80.5 

10.3 

30  Nov  90 

22:22:00 

73.0 

7.4 

79.1 

10.2 

30  Nov  90 

22:23:00 

70.1 

6.9 

78.8 

10.7 

30  Nov  90 

22:24:00 

68.6 

7.2 

79.8 

10.4 

30  NOV  90 

22:25:00 

63.8 

7.1 

78.3 

10.1 

30  Nov  90 

22:26:00 

77.7 

7.4 

79.8 

10.5 

30  Nov  90 

22:27:00 

75.6 

7.7 

78.1 

10.0 

30  Nov  90 

22:28:00 

65.3 

7.3 

77.3 

10.0 

30  Nov  90 

22:29:00 

71.9 

7.2 

79.6 

10.7 

30  Nov  90 

22:30:00 

320.9 

4.4 

78.0 

11.1 

30  Nov  90 

22:31:00 

1000.0 

0.2 

61.5 

9.4 

30  Nov  90 

22:32:00 

1000.0 

0.8 

107.2 

12.2 

30  Nov  90 

22:33:00 

201.7 

7.1 

88.4 

10.2 

30  Nov  90 

22:34:00 

112.5 

6.9 

84.8 

10.5 

30  Nov  90 

22:35:00 

88.6 

6.9 

86.4 

10,7 

30  Nov  90 

22:36:00 

86.3 

7.7 

83.9 

9.7 

30  Nov  90 

22:37:00 

84.9 

7.2 

85.4 

10.7 

30  Nov  90 

22:38:00 

71.0 

7.4 

81.8 

9.9 

30  Nov  90 

22:39:00 

77.3 

7.5 

81.9 

10.6 

30  Nov  90 

22:40:00 

67.7 

6.8 

78.4 

10.7 

30  Nov  90 

22:41:00 

69.5 

7.7 

73.5 

9.7 

30  Nov  90 

22:42:00 

56.9 

7.5 

76.2 

10.5 

30  NOV  90 

22:43:00 

57.2 

6.9 

78,1 

10.6 

30  Nov  90 

22:44:00 

64.5 

7.0 

76.6 

10.6 

30  Nov  90 

22:45:00 

67.2 

6.9 

77.1 

10.6 

30  Nov  90 

22:46:00 

65.2 

7.3 

77.9 

10.2 

30  Nov  90 

22:47:00 

64.5 

8.2 

78.4 

9.7 

30  Nov  90 

22:48:00 

55.8 

8.1 

78.6 

9.8 

30  Nov  90 

22:49:00 

56.0 

8.0 

77.7 

9.8 

30  Nov  90 

22:50:00 

55.8 

8.0 

78.4 

9.9 

30  Nov  90 

22:51:00 

54.6 

8.0 

77.7 

9.8 

30  Nov  90 

22:52:00 

58.3 

7.9 

77.7 

9.9 

30  Nov  90 

22:53:00 

52.5 

7.1 

76.6 

10.6 

30  Nov  90 

22:54:00 

58.9 

6.7 

74.6 

10.8 

30  Nov  90 

22:55:00 

64,5 

6.7 

74.7 

10.8 

30  Nov  90 

22:56:00 

67.9 

6.6 

73.5 

10.8 

30  Nov  90 

22:57:00 

69.7 

6.6 

74.7 

10.8 

30  Nov  90 

22:58:00 

71.3 

6.6 

74.7 

10.8 

30  Nov  90 

22:59:00 

69.6 

7.6 

75.8 

9.9 

30  Nov  90 

23:00:00 

62.5 

7.9 

77.2 

9.9 

30  Nov  90 

23:01:00 

51.7 

7.9 

77.4 

9.9 

30  Nov  90 

23:02:00 

50.6 

8.2 

77.2 

9.6 

30  Nov  90 

23:03:00 

221.2 

2.7 

74.4 

10.8 

30  Nov  90 

23:04:00 

1000.0 

0.8 

98.5 

12.6 

30  Nov  90 

23:05:00 

243.5 

5.8 

93.3 

10.8 

30  Nov  90 

23:06:00 

76.2 

7.9 

81.7 

9.7 

30  Nov  90 

23:07:00 

64.5 

8.1 

84.8 

9.8 

30  Nov  90 

23:06:00 

67.2 

8.1 

84.3 

9.7 

30  Nov  90 

23:09:1 

00 

64.5 

8.0 

30  Nov  90 

23:10:1 

00 

60.2 

7.4 

30  Nov  90 

23:11:1 

00 

67.4 

7.3 

30  Nov  90 

23:12:1 

00 

66.8 

7.3 

30  Nov  90 

23:13:1 

00 

59.6 

6.4 

30  Nov  90 

23:14: 

00 

62.4 

7.6 

30  Nov  90 

23:15: 

00 

62.3 

7.6 

30  Nov  90 

23:16: 

00 

56.9 

7.6 

30  Nov  90 

23:17: 

00 

52.6 

7.0 

30  Nov  90 

23:18: 

00 

51.8 

7.2 

30  Nov  90 

23:19: 

00 

57.7 

6.9 

30  Nov  90 

23:20: 

00 

53.2 

7.5 

30  Nov  90 

23:21: 

00 

64.7 

7.9 

30  Nov  90 

23:22: 

00 

61.3 

7.5 

30  Nov  90 

23:23: 

00 

56.8 

7.2 

30  Nov  90 

23:24: 

00 

70.6 

8.0 

30  Nov  90 

23:25: 

00 

60.6 

6.5 

30  Nov  90 

23:26: 

00 

60.6 

7 .8 

30  Nov  90 

23:27: 

00 

72.2 

6.2 

30  Nov  90 

23:28: 

00 

74.1 

6.7 

30  Nov  90 

23:29: 

00 

57.7 

8.1 

30  Nov  90 

23:30: 

00 

44.1 

8.2 

30  Nov  90 

23:31: 

00 

38.8 

8.1 

30  Nov  90 

23:32: 

00 

40.6 

7.8 

30  Nov  90 

23:33: 

00 

50.6 

6.6 

30  Nov  90 

23:34: 

00 

58.3 

6.6 

30  Nov  90 

23:35: 

00 

53.7 

6.7 

30  Nov  90 

23:36: 

00 

56.5 

7.1 

30  Nov  90 

23:37: 

00 

129.8 

6.8 

30  Nov  90 

23:38: 

00 

236.9 

0.2 

30  Nov  90 

23:39: 

00 

1000.0 

3.0 

30  Nov  90 

23:40: 

00 

332.8 

7.7 

30  Nov  90 

23:41; 

00 

65.9 

8.2 

30  Nov  90 

23:42; 

00 

60.5 

8.0 

30  Nov  90 

23:43; 

00 

60.2 

7.9 

30  Nov  90 

23:44: 

00 

63.5 

7.9 

30  Nov  90 

23:45; 

00 

70.6 

7.8 

30  Nov  90 

23:46: 

00 

61.6 

7.8 

30  Nov  90 

23:47; 

00 

52.3 

7.9 

30  Nov  90 

23:48 

00 

50.0 

7.9 

30  Nov  90 

23:49 

00 

47.3 

7.6 

30  Nov  90 

23:50 

00 

48.2 

7.3 

30  Nov  90 

23:51 

00 

59.3 

7.6 

30  Nov  90 

23:52 

00 

57.6 

7.2 

30  Nov  90 

23:53 

00 

53.5 

6.9 

30  Nov  90 

23:54 

00 

60.7 

6.7 

30  Nov  90 

23:55 

00 

71.2 

7.9 

30  Nov  90 

23:56 

00 

61.3 

6.7 

30  Nov  90 

23:57 

00 

66.7 

8.0 

30  Nov  90 

23:58 

00 

48.4 

7.0 

30  Nov  90 

23:59 

00 

64.2 

8.1 

1  Dec  90 

00:00 

00 

45.7 

7.1 

1  Dec  90 

00:01 

00 

62.0 

8.1 

1  Dec  90 

00:02 

00 

48.2 

7.1 

1  Dee  90 

00:03 

00 

216.0 

4.9 

1  Dec  90 

00:04 

00 

1000.0 

0.4 

1  Dec  90 

00:05 

00 

170.2 

5.0 

1  Dee  90 

00:06 

00 

128.0 

7.3 

1  Dec  90 

00:07 

00 

65.7 

7.2 

1  Dec  90 

00:08 

00 

61.1 

7.0 

1  Dec  90 

00:09 

00 

56.7 

7.2 

1  Dec  90 

00:10 

00 

78.7 

8.5 

1  Dec  90 

00:11 

00 

53.3 

6.9 

1  Dec  90 

00:12 

00 

57.6 

6.9 

1  Dec  90 

00:13 

00 

52.1 

7.4 

1  Dee  90 

00:14 

00 

82.7 

8.4 

1  Dec  90 

00:15 

00 

52.1 

7.7 

1  Dec  90 

00:16 

00 

73.2 

8.2 

1  Dec  90 

00:17 

00 

50.1 

6.9 

1  Dec  90 

00:18 

00 

55.1 

6.9 

1  Dec  90 

00:19 

00 

68.3 

8.8 

1  Dec  90 

00:20 

00 

55.4 

7.0 

1  Dee  90 

00:21 

00 

57.5 

6.8 

1  Dec  90 

00:22 

00 

67.4 

8.1 

1  Dec  90 

00:23 

00 

64.6 

7.5 

1  Dec  90 

00:24 

00 

47.1 

7.0 

1  Dec  90 

00:25 

00 

51.8 

7.1 

1  Dec  90 

00:26 

00 

48.8 

7.1 

1  Dec  90 

00:27 

00 

47.5 

7.1 

84.1 

9.8 

83.8 

10.1 

81.2 

10.4 

82.2 

10.5 

84.3 

10.8 

79.0 

10.2 

77.6 

10.0 

77.4 

10.0 

78.9 

10.3 

78.7 

10.8 

76.1 

10.3 

77.1 

10.6 

76.8 

9.7 

75.7 

10.0 

75.7 

10.8 

74.8 

9.8 

74.9 

10.7 

75.3 

10.3 

74.2 

11.1 

74.9 

10.6 

75.6 

9.7 

77.6 

9.7 

77.8 

9.8 

77.0 

10.1 

75.2 

10.9 

77.5 

10.8 

77.5 

10.8 

77.4 

10.3 

88.1 

10.9 

62.0 

10.4 

101.4 

11.7 

86.7 

9.8 

82.1 

9.7 

85.5 

9.8 

84.8 

9.9 

83.9 

9.9 

83.4 

9.9 

82.1 

9.9 

79.8 

9.9 

78.1 

9.9 

77.1 

10.2 

75.2 

10.1 

76.0 

10.2 

75.9 

10.3 

74.7 

10.6 

74.3 

10.8 

73.7 

9.8 

74.9 

10.6 

74.4 

9.9 

77.0 

10.4 

74.9 

9.8 

75.2 

10.5 

73.8 

9.6 

75.4 

10.4 

76.9 

10.9 

69.7 

10.7 

93.5 

11.3 

83.6 

10.2 

84.0 

10.4 

85.4 

10.5 

82.5 

10.1 

79.7 

9.7 

80.5 

10.6 

81.7 

10.6 

80.1 

9.9 

78.5 

9.8 

77.2 

9.7 

77.2 

10.0 

77.0 

10.6 

76.0 

10.6 

74.9 

9.1 

76.1 

10.7 

75.6 

10.7 

73.9 

9.3 

77.1 

10.5 

75.9 

10.5 

75.8 

10.5 

76.1 

10.4 

76.4 

10.5 

Dec  90 

00:28:00 

Dec  90 

00:29:00 

Dec  90 

00:30:00 

Dec  90 

00:31:00 

Dec  90 

00:32:00 

Dec  90 

00:33:00 

Dec  90 

00:34:00 

Dec  90 

00:35:00 

Dec  90 

00:36:00 

Dec  90 

00:37:00 

Dec  90 

00:38:00 

Dec  90 

00:39:00 

Dec  90 

00:40:00 

Dec  90 

00:41:00 

Dec  90 

00:42:00 

Dec  90 

00:43:00 

Dec  90 

00:44:00 

Dec  90 

00:45:00 

Dec  90 

00:46:00 

Dec  90 

00:47:00 

Dec  90 

00:48:00 

Dec  90 

00:49:00 

Dec  90 

00:50:00 

Dec  90 

00:51:00 

Dec  90 

00:52:00 

1 

Dec 

90 

00 

54 

00 

65.8 

1 

Dec 

90 

00 

55 

00 

65.0 

1 

Dec 

90 

00 

56 

00 

61.0 

1 

Dec 

90 

00 

57 

00 

60.0 

1 

Dec 

90 

00 

58 

00 

64.4 

1 

Dec 

90 

00 

59 

00 

61.7 

1 

Dec 

90 

01 

00 

00 

66.4 

1 

Dec 

90 

01 

01 

00 

121.0 

1 

Dec 

90 

01 

02 

00 

1000.0 

1 

Dec 

90 

01 

03 

00 

1000.0 

1 

Dec 

90 

01 

04 

00 

211.9 

1 

Dec 

90 

01 

05 

00 

96.4 

1 

Dec 

90 

01 

06 

00 

85.0 

1 

Dec 

90 

01 

07 

00 

74.6 

1 

Dec 

90 

01 

08 

00 

76.4 

1 

Dec 

90 

01 

09 

00 

77.6 

1 

Dec 

90 

01 

10 

00 

68.8 

1 

Dec 

90 

01 

11 

00 

67.7 

1 

Dec 

90 

01 

12 

00 

57.5 

1 

Dec 

90 

01 

13 

00 

50.9 

1 

Dec 

90 

01 

14 

00 

49.8 

1 

Dec 

90 

01 

15 

00 

50.1 

1 

Dec 

90 

01 

16 

00 

55.7 

1 

Dec 

90 

01 

17 

00 

48.4 

1 

Dec 

90 

01 

18 

00 

43.6 

1 

Dec 

90 

01 

19 

00 

43.1 

1 

Dec 

90 

01 

20 

00 

46.8 

1 

Dec 

90 

01 

21 

00 

48.0 

1 

Dec 

90 

01 

22 

00 

51.9 

1 

Dec 

90 

01 

23 

00 

56.6 

1 

Dec 

90 

01 

23 

00 

51.4 

1 

Dec 

90 

01 

25 

00 

70.4 

1 

Dec 

90 

01 

26 

00 

54.1 

1 

Dec 

90 

01 

27 

00 

66.3 

1 

Dec 

90 

01 

28 

00 

67.9 

1 

Dec 

90 

01 

29 

00 

56.8 

1 

Dec 

90 

01 

30 

00 

65.5 

1 

Dec 

90 

01 

31 

00 

49.3 

1 

Dec 

90 

01 

32 

00 

76.6 

1 

Dec 

90 

01 

33 

00 

404.7 

1 

Dec 

90 

01 

34 

00 

1000.0 

1 

Dec 

90 

01 

35 

00 

272.5 

1 

Dec 

90 

01 

36 

00 

109.2 

1 

Dec 

90 

01 

37 

00 

81.2 

1 

Dec 

90 

01 

38 

00 

78.7 

1 

Dec 

90 

01 

39 

00 

67.5 

1 

Dec 

90 

01 

40 

00 

71.6 

1 

Dec 

90 

01 

41 

00 

65.2 

1 

Dec 

90 

01 

42 

00 

67.8 

1 

Dec 

90 

01 

43 

00 

72.2 

1 

Dec 

90 

01 

44 

00 

73.6 

1 

Dec 

90 

01 

45 

00 

61.2 

1 

Dec 

90 

01 

46 

00 

46.0 

Dec  90 

01:47:00 

41.6 

8.4 

78.0 

9.6 

Dec  90 

01:48:00 

42.6 

8.2 

77.1 

9.7 

Dec  90 

01:49:00 

44.5 

8.1 

76.3 

9.7 

Dec  90 

01:50:00 

48.9 

8.2 

75.5 

9.8 

Dec  90 

01:51:00 

46.2 

7.1 

73.6 

10.5 

Dec  90 

01:52:00 

56.2 

8.3 

72.4 

9.4 

Dec  90 

01:53:00 

57.1 

7.2 

73.5 

10.5 

Dec  90 

01:54:00 

51.4 

7.4 

72.0 

9-9 

Dec  90 

01:55:00 

71.9 

8.0 

73.9 

10.1 

Dec  90 

01:56:00 

49.7 

7.0 

72.6 

10.3 

Dec  90 

01:57:00 

78.4 

8.4 

73.1 

9.7 

Dec  90 

01:58:00 

49.5 

7.0 

72.5 

10.6 

Dec  90 

01:59:00 

51.9 

7.0 

73.8 

10.5 

Dec  90 

02:00:00 

60.7 

7.3 

75.1 

10.0 

Dec  90 

02:01:00 

77.3 

8-9 

75.7 

9.5 

Dec  90 

02:02:00 

405.9 

3.5 

74.1 

10.4 

Dec  90 

02:03:00 

1000.0 

1.0 

71.7 

10.0 

Dec  90 

02:04:00 

159.6 

6.7 

89.2 

10.5 

Dec  90 

02:05:00 

145.3 

7.9 

82.1 

9.5 

Dec  90 

02:06:00 

120.1 

8.6 

82.2 

9.3 

Dec  90 

02:07:00 

79.3 

8.0 

84.3 

10.1 

Dec  90 

02:08:00 

64.7 

6.6 

83.5 

10.8 

Dec  90 

02:09:00 

73.5 

6.9 

81 .5 

10.2 

Dec  90 

02:10:00 

81.6 

8.7 

81.2 

9.6 

Dec  90 

02:11:00 

63.7 

6.6 

80.5 

10.8 

Dec  90 

02:12:00 

64.2 

6.8 

80.3 

10.6 

Dec  90 

02:13:00 

73.6 

8.9 

76.7 

8.9 

Dec  90 

02:14:00 

54.6 

7.1 

77.7 

10.6 

Dec  90 

02:15:00 

59.5 

7.0 

76.2 

10.5 

Dec  90 

02:16:00 

58.7 

7.0 

75.4 

10.6 

Dec  90 

02:17:00 

61.5 

6.9 

75.4 

10.5 

Dec  90 

02:18:00 

60.2 

7.0 

75.5 

10.6 

Dec  90 

02:19:00 

63.2 

7.0 

74.8 

10.5 

Dec  90 

02:20:00 

59.9 

7.0 

74.7 

10.5 

Dec  90 

02:21:00 

58.1 

7.6 

74.3 

9.9 

Dec  90 

02:22:00 

56.1 

8.4 

75.6 

9.5 

Dec  90 

02:23:00 

50.9 

8.3 

76.0 

9.6 

Dec  90 

02:24:00 

57.1 

8.3 

75-1 

9.5 

Dec  90 

02:25:00 

62.8 

8.4 

76.3 

9.5 

Dec  90 

02:26:00 

65.9 

8.5 

75.2 

9.4 

Dec  90 

02:27:00 

68.2 

8.5 

74.9 

9.5 

Dec  90 

02:28:00 

66.3 

8.4 

75.2 

9.5 

Dec  90 

02:29:00 

62.7 

8.3 

75.1 

9.5 

Dec  90 

02:30:00 

63.3 

8.3 

74.7 

9.6 

Dec  90 

02:31:00 

64.0 

8.2 

75.2 

9.6 

Dec  90 

02:32:00 

63.3 

8.1 

75.1 

9.7 

Dec  90 

02:33:00 

150.3 

6.7 

79.9 

10.6 

Dec  90 

02:34:00 

267.8 

0.6 

55.3 

8.7 

Dec  90 

02:35:00 

1000.0 

1.4 

79.9 

10.7 

Dec  90 

02:36:00 

206.6 

6.5 

89.2 

10.6 

Dec  90 

02:37:00 

146.4 

7.7 

83.4 

10.1 

Dec  90 

02:38:00 

100.5 

7.7 

83.9 

9.9 

Dec  90 

02:39:00 

86.3 

6.9 

87.7 

10.6 

Dec  90 

02:40:00 

78.7 

7.9 

83.2 

9.8 

Dec  90 

02:41:00 

66.9 

7.3 

81.8 

9.9 

Dec  90 

02:42:00 

69.3 

7.4 

82.3 

10.5 

Dec  90 

02:43:00 

64.6 

6.8 

78.8 

10.6 

Dec  90 

02:44:00 

65.4 

6.9 

77.2 

10.6 

Dec  90 

02:45:00 

68.3 

8.6 

75.4 

9.2 

Dec  90 

02:46:00 

53.1 

6.9 

75.3 

10.5 

Dec  90 

02:47:00 

55.5 

7.1 

74.1 

10.1 

Dec  90 

02:48:00 

59.2 

8.7 

76.0 

9.5 

Dec  90 

02:49:00 

47.3 

7.6 

73.3 

9.7 

Dec  90 

02:50:00 

54.5 

7.9 

74.4 

10.1 

Dec  90 

02:51:00 

55.4 

6.8 

73.4 

10.7 

Dec  90 

02:52:00 

61.8 

8.7 

73.7 

9.2 

Dec  90 

02:53:00 

57.1 

6.8 

72.3 

10.7 

Dec  90 

02:54:00 

57.0 

7.5 

72.3 

9.7 

Dec  90 

02:55:00 

57.3 

8.2 

73.5 

9.9 

Dec  90 

02:56:00 

50.3 

6.9 

71.9 

10.6 

Dec  90 

02:57:00 

59.0 

6.8 

72.3 

10.6 

Dec  90 

02:58:00 

60.7 

6.8 

71.2 

10.7 

Dec  90 

02:59:00 

64.3 

6.8 

70.7 

10.5 

Dec  90 

03:00:00 

59.1 

8.4 

72.1 

9.3 

Dec  90 

03:01:00 

46.1 

8.5 

74.3 

9.4 

Dec  90 

03:02:00 

530.8 

3.4 

71.9 

10.0 

Dec  90 

03:03:00 

1000.0 

1.0 

74.2 

10.3 

Dec  90 

03:04:00 

306.9 

6.9 

89.8 

10.2 

Dec  90 

03:05:00 

126.4 

8.0 

82.2 

9.7 

1  Dec  90 

03:06:00 

83.2 

8.1 

83.4 

9.7 

1  Dec  90 

03:07:00 

70.4 

8.2 

85.4 

9.7 

1  Dec  90 

03:08:00 

67.1 

8.1 

84.8 

9,7 

1  Dec  90 

03:09:00 

68.1 

8.1 

84.5 

9.7 

1  Dec  90 

03:10:00 

62.3 

8.2 

82.7 

9.6 

1  Dec  90 

03:11:00 

66.2 

8.3 

80.7 

9.5 

1  Dec  90 

03:12:00 

71.4 

8.4 

79.0 

9.5 

1  Dec  90 

03:13:00 

66.5 

8.3 

80.0 

9.6 

1  Dec  90 

03:14:00 

62.0 

8.2 

79.7 

9.6 

1  Dec  90 

03:15:00 

56.4 

8.1 

79.6 

9.6 

1  Dec  90 

03:16:00 

63.7 

7.8 

79.9 

9.9 

1  Dec  90 

03:17:00 

66.0 

7.8 

79.7 

9.9 

1  Dec  90 

03:18:00 

61.6 

7.4 

81.2 

10.4 

1  Dec  90 

03:19:00 

55.5 

7.7 

80.5 

9.9 

1  Dec  90 

03:20:00 

61.9 

7.2 

80.9 

10.4 

1  Dec  90 

03:21:00 

74.7 

8.1 

77.0 

9.7 

1  Dec  90 

03:22:00 

57.2 

7.6 

78.3 

9.7 

1  Dec  90 

03:23:00 

78.6 

7.7 

79.7 

10.3 

1  Dec  90 

03:24:00 

79.0 

8.1 

76.3 

9.6 

1  Dec  90 

03:25:00 

58.0 

7.2 

79.3 

10.4 

1  Dec  90 

03:26:00 

50.0 

7.2 

79.5 

10.4 

1  Dec  90 

03:27:00 

79.1 

8.6 

75.1 

9.2 

1  Dec  90 

03:28:00 

76.7 

7.2 

78.4 

10.4 

1  Dec  90 

03:29:00 

56.0 

7.8 

76.1 

9.6 

1  Dec  90 

03:30:00 

105.8 

8.0 

76.9 

10.1 

1  Dec  90 

03:31:00 

79.6 

8.6 

75.3 

9.3 

1  Dec  90 

03:32:00 

408.0 

2.7 

69.1 

10.0 

1  Dec  90 

03:33:00 

1000.0 

2.3 

75.4 

10.7 

1  Dec  90 

03:34:00 

84.3 

7.3 

84.8 

10.2 

1  Dec  90 

03:35:00 

93.0 

7.6 

82.2 

10.1 

1  Dec  90 

03:36:00 

76.2 

8.1 

80.7 

9.4 

1  Dec  90 

03:37:00 

70.7 

7.5 

86.5 

10.4 

1  Dec  90 

03:38:00 

51.3 

7.1 

86.0 

10.4 

1  Dec  90 

03:39:00 

50.8 

7.2 

83.3 

10.3 

1  Dec  90 

03:40:00 

64.7 

8.6 

78.2 

9.4 

1  Dec  90 

03:41:00 

48.3 

7.3 

78.2 

10.3 

1  Dec  90 

03:42:00 

49.3 

7.3 

77.3 

10.3 

1  Dec  90 

03:43:00 

50.4 

7.2 

75.9 

10.4 

1  Dec  90 

03:44:00 

48.2 

7.3 

77.8 

10.3 

1  Dec  90 

03:45:00 

47.9 

7.3 

77.7 

10.3 

1  Dec  90 

03:46:00 

59.8 

8.2 

75.8 

9.4 

1  Dec  90 

03:47:00 

60.7 

8.4 

77.1 

9.5 

1  Dec  90 

03:48:00 

50.9 

8.4 

76.7 

9.5 

1  Dec  90 

03:49:00 

54.3 

8.4 

76.2 

9.5 

1  Dec  90 

03:50:00 

53.1 

8.4 

76.0 

9.5 

1  Dec  90 

03:51:00 

53.7 

8.4 

75.6 

9.5 

AVERAGE 

239.1 

6.2 

83.4 

10.8 

SPAN  GAS  VALUE 

255.0 

6.0 

803.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

259.0 

5.8 

800.5 

5.1 

BIAS  CORRECTED  AVG 

235.3 

6.4 

83.6 

10.5 

TITLE:  TEST  #9  (CON'T) 

NOTE  :  SLURRY  AND  OIL  RUN  9  C 


DATE  TINE  CHANNEL  #17  CHANNEL  #19  CHANNEL  #20  CHANNEL  #21 
ID:  CO  ID:  02  ID:  THC  ID:  NOX 

UNIT:  PPM  UNIT:  PCT  UNIT:  PPM  UNIT:  PPM 
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30 

Nov 

90 

10:30:00 

0.7 

30 

Nov 

90 

10:31:00 

0.9 

30 

Nov 

90 

10:32:00 

0.4 

30 

Nov 

90 

10:33:00 

0.7 

30 

Nov 

90 

10:34:00 

0.9 

30 

Nov 

90 

10:35:00 

0.7 

30 

Nov 

90 

10:36:00 

0.9 

30 

Nov 

90 

10:37:00 

84.9 

30 

Nov 

90 

10:38:00 

541 .3 

30 

Nov 

90 

10:39:00 

848.7 

30 

Nov 

90 

10:40:00 

838.4 

30 

Nov 

90 

10:41:00 

0.8 

30 

Nov 

90 

10:42:00 

1.0 

30 

Nov 

90 

10:43:00 

427.6 

30 

Nov 

90 

10:44:00 

-4.6 

30 

Nov 

90 

10:45:00 

415.4 

30 

Nov 

90 

10:46:00 

51.7 

30 

Nov 

90 

10:47:00 

0.6 

30 

Nov 

90 

10:48:00 

0.7 

30 

Nov 

90 

10:49:00 

168.3 

30 

Nov 

90 

10:50:00 

654.2 

30 

Nov 

90 

10:50:00 

523.3 

30 

Nov 

90 

10:52:00 

731.9 

30 

Nov 

90 

10:53:00 

970.0 

30 

Nov 

90 

10:54:00 

741.1 

30 

Nov 

90 

10:55:00 

336.5 

30 

Nov 

90 

10:56:00 

64.4 

30 

Nov 

90 

10:57:00 

41.0 

30 

Nov 

90 

10:58:00 

34.9 

30 

Nov 

90 

10:59:00 

75.4 

30 

Nov 

90 

11:00:00 

588.2 

30 

Nov 

90 

11:01:00 

522.9 

30 

Nov 

90 

11:02:00 

593.9 

30 

Nov 

90 

11:03:00 

974.1 

30 

Nov 

90 

11:04:00 

831.5 

30 

Nov 

90 

11:05:00 

821.3 

30 

Nov 

90 

11:06:00 

201.1 

30 

Nov 

90 

11:07:00 

304.1 

30 

Nov 

90 

11:08:00 

38.2 

30 

Nov 

90 

11:09:00 

55.6 

30 

Nov 

90 

11:10:00 

99.9 

30 

Nov 

90 

11:11:00 

365.9 

30 

Nov 

90 

11:12:00 

641.4 

30 

Nov 

90 

11:13:00 

692.8 

30 

Nov 

90 

11:14:00 

491.6 

30 

Nov 

90 

11:15:00 

843.1 

30 

Nov 

90 

11:16:00 

447.0 

30 

Nov 

90 

11:17:00 

90.8 

30 

Nov 

90 

11:18:00 

35.1 

30 

Nov 

90 

11:19:00 

40.8 

30 

Nov 

90 

11:20:00 

79.0 

30 

Nov 

90 

11:21:00 

169.3 

30 

Nov 

90 

11:22:00 

238.1 

30 

Nov 

90 

11:23:00 

436.5 

30 

Nov 

90 

11:24:00 

484.6 

30 

Nov 

90 

11:25:00 

380.5 

30 

Nov 

90 

11:26:00 

22.8 

30 

Nov 

90 

11:27:00 

22.7 

30 

Nov 

90 

11:28:00 

246.8 

30 

Nov 

90 

11:29:00 

0.6 

30 

Nov 

90 

11:30:00 

272.9 

30 

Nov 

90 

11:31:00 

84.3 

30 

Nov 

90 

11:32:00 

112.2 

30 

Nov 

90 

11:33:00 

523.4 

30 

Nov 

90 

11:34:00 

0.8 

30 

Nov 

90 

11:35:00 

1.0 

30 

Nov 

90 

11:36:00 

0.6 

30 

Nov 

90 

11:37:00 

0.2 

30 

Nov 

90 

11:38:00 

445.6 

30 

Nov 

90 

11:39:00 

136.2 

30 

Nov 

90 

11:40:00 

445.2 

30 

Nov 

90 

11:41:00 

87.3 

0.5 

113.3 

0.6 

114.3 

0.6 

115.0 

0.6 

115.4 

0.7 

117.1 

0.8 

127.5 

0.9 

143.9 

2.1 

165.4 

2.4 

151,9 

2.1 

149.1 

1.4 

129.4 

0.8 

124.7 

2.0 

144.4 

3.9 

144.1 

0.9 

130.3 

1.2 

132.3 

1.0 

125.5 

1.0 

124.6 

1.2 

131.8 

2.7 

148.7 

4.3 

150.7 

2.0 

138.9 

3.4 

150.8 

3.8 

151.3 

4.1 

150.2 

5.7 

162.5 

7.6 

177.9 

7.7 

181.6 

7.7 

180.6 

7.8 

150.1 

3.6 

154.7 

2.5 

154.1 

2.9 

158.2 

3.3 

162.2 

3.8 

166.7 

4.3 

174.3 

5.1 

171.7 

5.2 

177.0 

6.9 

178.4 

5.9 

171-3 

5.1 

174.2 

5.6 

160.8 

1.6 

145.4 

1.9 

147.7 

2.5 

153.6 

3.6 

163.0 

4.5 

168.0 

6.3 

174.0 

7.8 

162.2 

6.3 

167.0 

10.1 

109.7 

6.5 

114.3 

4.6 

112.4 

7.2 

94.6 

8.0 

92.2 

9.3 

70.1 

9.4 

68.6 

8.9 

82.1 

6.3 

127.7 

2.1 

115.3 

9.0 

74.1 

9.3 

72.0 

8.4 

86.7 

1.2 

127.0 

1.1 

129.8 

1.1 

109.7 

1.3 

119.1 

4.8 

107.5 

8.9 

84.3 

9.0 

83.4 

7.7 

101.5 

8.3 

94.5 

CHANNEL  #23 
ID:  C02 
UNIT:  PCT 

12.7 

12.7 
13.0 

12.8 

12.8 

13.4 

14.4 

14.3 

14.4 

14.5 

13.4 

13.1 

13.2 

12.7 
14.0 
14.0 

13.6 

13.6 

14.2 

13.9 
13.1 

14.3 

13.7 

13.3 

13.1 

11.5 

10.6 

10.4 

10.4 

10.7 
13.6 

14.4 

14.2 

13.9 

13.6 

12.9 

12.7 
12.1 
11.0 
12.0 

12.4 
12.4 

14.7 

14.6 

14.3 

13.6 

12.8 

11.3 

10.0 

11.4 

8.1 

11.5 

12.4 

10.0 

9.5 

8.7 

8.7 
9.1 

9.9 

11.9 

8.8 

8.8 

10.0 

11.5 
11.3 

12.6 

13.6 

10.8 

9.0 

9.1 

10.0 

9.5 
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30  Nov  90 

11:42:00 

68.6 

8.4 

95.4 

9.5 

30  Nov  90 

11:43:00 

61.6 

8.4 

90.9 

9.4 

30  Nov  90 

11:44:00 

57.8 

8.5 

89.0 

9.4 

30  Nov  90 

11:45:00 

52.7 

8.5 

85.9 

9.4 

30  Nov  90 

11:46:00 

46.7 

8.5 

88.1 

9.3 

30  Nov  90 

11:47:00 

44.3 

8.5 

84.0 

9.4 

30  Nov  90 

11:48:00 

42.3 

8.5 

84.8 

9.4 

30  Nov  90 

11:49:00 

39.7 

8.6 

81.4 

9.3 

30  Nov  90 

11:50:00 

39.7 

8.8 

80.2 

9.1 

30  Nov  90 

11:51:00 

36.3 

8.8 

80.8 

9.2 

30  Nov  90 

11:52:00 

35.3 

8.8 

79.4 

9.1 

30  Nov  90 

11:53:00 

34.5 

8.8 

78.8 

9.1 

30  Nov  90 

11:54:00 

32.7 

8.8 

78.8 

9.1 

30  Nov  90 

11:55:00 

32.6 

8.8 

78.6 

9.2 

30  Nov  90 

11:56:00 

30.7 

8.8 

79.0 

9.2 

30  Nov  90 

11:57:00 

31.1 

8.8 

78.2 

9.2 

30  Nov  90 

11:58:00 

31.9 

8.8 

77.9 

9.1 

30  Nov  90 

11:59:00 

32.0 

8.8 

78.1 

9.2 

30  Nov  90 

12:00:00 

30.6 

8.8 

78.0 

9.1 

30  Nov  90 

12:01:00 

31.0 

8.8 

78.0 

9.2 

30  Nov  90 

12:02:00 

29.4 

8.7 

78.1 

9.2 

30  Nov  90 

12:03:00 

29.2 

8.7 

78.1 

9.2 

30  Nov  90 

12:04:00 

30.1 

8.7 

77.6 

9.3 

30  Nov  90 

12:05:00 

31.5 

8.7 

77.9 

9.2 

30  Nov  90 

12:06:00 

28.1 

8.8 

78.2 

9.2 

30  Nov  90 

12:07:00 

28.4 

8.8 

78.2 

9.2 

30  Nov  90 

12:08:00 

29.7 

8.7 

77.9 

9.2 

30  Nov  90 

12:09:00 

28.8 

8.7 

77.9 

9.2 

30  Nov  90 

12:10:00 

29.2 

8.7 

78.0 

9.2 

30  Nov  90 

12:11:00 

29.7 

8.7 

77.3 

9.2 

30  Nov  90 

12:12:00 

29.0 

8.7 

77.5 

9.2 

30  Nov  90 

12:13:00 

28.8 

8.8 

77.7 

9.2 

30  Nov  90 

12:14:00 

29.1 

8.9 

79.4 

9.3 

30  Nov  90 

12:15:00 

335.4 

2.6 

101.7 

13.0 

30  Nov  90 

12:16:00 

1000.0 

1.3 

103.2 

12.8 

30  Nov  90 

12:17:00 

1000.0 

1.3 

92.6 

13.1 

30  Nov  90 

12:18:00 

1000.0 

1.2 

83.9 

11.8 

30  Nov  90 

12:19:00 

1000.0 

1.2 

91.9 

11.5 

30  Nov  90 

12:20:00 

1000.0 

1.2 

95.4 

11.5 

30  Nov  90 

12:21:00 

1000.0 

1.1 

96.3 

11.6 

30  Nov  90 

12:22:00 

1000.0 

0.9 

100.1 

11.8 

30  Nov  90 

12:23:00 

1000.0 

0.4 

100.1 

12.6 

30  Nov  90 

12:24:00 

1000.0 

0.3 

101.7 

12.6 

30  Nov  90 

12:25:00 

1000.0 

0.2 

122.0 

14.2 

30  Nov  90 

12:26:00 

1000.0 

0.2 

125.9 

14.5 

30  Nov  90 

12:27:00 

1000.0 

0.3 

121.4 

13.7 

30  Nov  90 

12:28:00 

1000.0 

0.3 

118.7 

12.7 

30  Nov  90 

12:29:00 

1000.0 

0.3 

119.3 

12.8 

30  Nov  90 

12:30:00 

1000.0 

0.2 

120.1 

12.8 

30  Nov  90 

12:31:00 

1000.0 

0.2 

122.3 

12.6 

30  Nov  90 

12:32:00 

1000.0 

0.2 

124.7 

12.7 

30  Nov  90 

12:33:00 

1000.0 

0.1 

132.9 

13.4 

30  Nov  90 

12:34:00 

1000.0 

0.1 

147.4 

14.5 

30  Nov  90 

12:35:00 

1000.0 

0.1 

150.5 

14.8 

30  Nov  90 

12:36:00 

1000.0 

0.1 

149.5 

14.7 

30  Nov  90 

12:37:00 

1000.0 

0.3 

180.3 

15.8 

30  Nov  90 

12:38:00 

1000.0 

2.6 

248.8 

14.9 

30  Nov  90 

12:39:00 

547.7 

4.2 

264.5 

13.6 

30  Nov  90 

12:40:00 

320.2 

4.5 

266.5 

13.6 

30  Nov  90 

12:41:00 

236.7 

4.6 

268.0 

13.3 

30  Nov  90 

12:42:00 

180.4 

6.0 

269.9 

12.2 

30  Nov  90 

12:43:00 

137.0 

6.2 

264.0 

12.1 

30  Nov  90 

12:44:00 

110.6 

6.3 

265.8 

12.1 

30  Nov  90 

12:45:00 

96.1 

6.4 

260.4 

12.0 

30  Nov  90 

12:46:00 

85.5 

6.4 

261.6 

12.0 

30  Nov  90 

12:47:00 

80.0 

6.2 

260.0 

12.2 

30  Nov  90 

12:48:00 

77.5 

6.2 

256.1 

12.2 

30  Nov  90 

12:49:00 

74.8 

6.2 

259.2 

12.1 

30  Nov  90 

12:50:00 

70.4 

6.5 

261.5 

12.0 

30  Nov  90 

12:51:00 

66.0 

6.4 

261.9 

12.0 

30  Nov  90 
FLAMEOUT 

12:52:00 

63.6 

6.5 

257.6 

11.9 

30  Nov  90 

16:31:00 

203.7 

7.1 

76.5 

10.2 

30  Nov  90 

16:32:00 

123.1 

7.8 

78.2 

10.0 

30  Nov  90 

16:33:00 

96.0 

7.8 

78.9 

10.0 

30  Nov  90 

16:34:00 

83.5 

7.8 

79.1 

10.0 

30  Nov  90 

16:35:00 

84.6 

7.8 

79.3 

10.0 

30  Nov  90 

16:36:00 

79.5 

7.8 

79.5 

10.1 

30  Nov  90 

16:37:00 

71.2 

7.8 

79.8 

10.1 

t 


30  Nov  90 

16:38:00 

63.2 

7.8 

80.2 

10.0 

30  Nov  90 

16:39:00 

57.0 

7.8 

79.5 

10.0 

30  Nov  90 

16:40:00 

69.2 

7.8 

80.0 

10.0 

30  Nov  90 

16:41:00 

62.1 

7.8 

80.2 

10.0 

30  Nov  90 

16:42:00 

74.1 

7.7 

80.6 

10.0 
A  9 

30  Nov  90 

16:43:00 

94.2 

8.0 

77.1 

9.7 

30  Nov  90 

16:44:00 

250.2 

2.5 

80.6 

11.4 

30  Nov  90 

16:45:00 

0.9 

-0.1 

71 .3 

10.0 
A  7 

30  Nov  90 

16:46:00 

1.2 

0.0 

83 . 1 

9.7 

30  Nov  90 

16:47:00 

1.6 

0.2 

100.1 

10.6 

30  Nov  90 

16:48:00 

64.2 

1.5 

132.0 

14.3 

30  Nov  90 

16:49:00 

277.4 

0.9 

1 18.3 

14.1 

30  Nov  90 

16:50:00 

243.3 

3.1 

131 .7 

13.8 

49  A 

30  Nov  90 

16:51:00 

787.5 

4.1 

131 .3 

13.0 

30  Nov  90 

16:52:00 

219.2 

4.8 

131.8 

12.6 

30  Nov  90 

16:53:00 

149.6 

5.0 

130.6 

12.5 

30  Nov  90 

16:54:00 

143.6 

5.0 

129.5 

12.5 

30  Nov  90 

16:55:00 

144.7 

5.0 

130.2 

12.4 

30  Nov  90 

16:56:00 

110.6 

5.2 

129.7 

12.2 

30  Nov  90 

16:57:00 

82.5 

6.1 

126.8 

11.4 

30  Nov  90 

16:58:00 

62.3 

6.4 

126.2 

11.2 

30  Nov  90 

16:59:00 

59.9 

6.3 

127.5 

11.4 

30  Nov  90 

17:00:00 

57.6 

6,2 

130.3 

11.4 

30  Nov  90 

17:01:00 

56.6 

6.2 

130.0 

11.4 

30  Nov  90 

17:02:00 

56.1 

6.1 

129.8 

11.5 

30  Nov  90 

17:03:00 

58.3 

6.2 

128.5 

11.4 

30  Nov  90 

17:04:00 

57.1 

6.2 

128.9 

11 .5 

30  Nov  90 

17:05:00 

56.1 

5.9 

131.0 

11.7 

30  Nov  90 

17:06:00 

460.9 

3.5 

123.4 

13.7 

30  Nov  90 

17:07:00 

178.1 

1.7 

125.6 

14.4 

30  Nov  90 

17:08:00 

546.0 

2.5 

133.1 

14.2 

30  Nov  90 

17:09:00 

66.3 

2.7 

132.7 

14.1 

30  Nov  90 

17:10:00 

802.9 

3.2 

136.1 

13.8 

30  Nov  90 

17:11:00 

960.2 

3.7 

135.6 

13.3 

30  Nov  90 

17:12:00 

403.3 

4.6 

135.7 

12.8 

30  Nov  90 

17:13:00 

186.8 

4.7 

134.7 

12.7 

30  Nov  90 

17:14:00 

177.4 

4.9 

134.9 

12.4 

30  Nov  90 

17:15:00 

94.9 

5.5 

132.8 

11.9 

30  Nov  90 

17:16:00 

62.0 

6.3 

129.4 

11.3 

30  Nov  90 

17:17:00 

602.5 

2.3 

117.0 

14.3 

30  Nov  90 

17:18:00 

68.0 

2.1 

126.6 

14.2 

30  Nov  90 

17:19:00 

584.9 

2.5 

129.1 

14.1 

30  Nov  90 

17:20:00 

450.3 

3.1 

130.8 

13.9 

30  Nov  90 

17:21:00 

740.2 

1.4 

111.8 

14.4 

30  Nov  90 

17:22:00 

1000.0 

1.8 

125.9 

14.1 

30  Nov  90 

17:23:00 

574.3 

4.7 

144.3 

12.5 

30  Nov  90 

17:24:00 

89.2 

5.5 

144.7 

12.0 

30  Nov  90 

17:25:00 

63.1 

5.7 

147.3 

11.9 

AVERAGE 

299.6 

4.9 

127.8 

11.8 

SPAN  GAS  VALUE 

255.0 

6.0 

803.0 

5.0 

AVERAGE  BIAS  ZERO 

1.0 

0.0 

0.0 

0.0 

AVERAGE  BIAS  SPAN 

259.0 

5.8 

800.5 

5.1 

BIAS  CORRECTED  AVG 

295.1 

5.0 

128.2 

11.5 

